






























1 ere Ary 


FEB 28 1921 


ENTIFIC AMERICAN 


A Weekly Review of Progress in 
INDUSTRY - SCIENCE -: INVENTION «© MECHANICS 


m= {| 


14 
hy 





o 


.. LN THIS ISSUE: 


a Ofer:1: lay Wire Why Not Radio? 

Solid Fuel in .* The New Concepts of 
The Gas Engine Time and Space 

Film Lighting as An Art Salt From the Sea 


And Other Features 

















| 0} CLEANING CHICAGO'S STREETS WITH THE NEW SNOW LOADER AND MOTOR TRUCK. [See page 153] (ol “ 











Vol. CXXIV. No. 8 Published Weekly by Price 15 Cents 
February 19, 1921 Scientific American Publishing Co. 20 cents in Canada 
Munn & Co., New York, N. Y. 





Entered as second class matter June 18, 1879, at the post office at New York, N. Y., under the Act of March 3, 1879 












| 


} 
| 
| 
| 
' 











Chart of Recommendations 
for AUTOMOBILES 


GAREON 
Mobiloils 


How t 





Read the Chart 


‘ h M fer 


r all models of both 


niess otherwise 


























~~ 





a i aed 


a 


~v a +e 


omnia 


sth, 9 oe 


ae 
ow 
7 


eal 


ae 


ee 








Compression Mistakes 


Expensive risks in using oil 


heavier than that specified in the Chart 


HERE are motorists—you 
will find some everywhere 
who think too much of com- 


pression. ‘This leads to trouble. 


To “rush hills” they want 
above everything 
else. Someone suggests a heavier 
oil. They try it. And sometimes 
temporarily show 
better compression with heavier 
oil than with the grade specified 
in the Chart. But the driver 
pays the penalty later. 


compression 


a car will 


Then there is the user of a 
worn car, with worn pistons, 
piston rings and cylinder walls. 
He thinks that heavier oil will 
help fill the larger clearances 
caused by wear, so the change 
is sometimes made. Compres- 
sion may improve but the motor- 
ist runs serious risks. 


There are four leading reasons 
why “heavier oil” invites ex- 
pensive risks: 


1. The rate of wear on different 
makes and types of engines 
varies widely. Reasons: dif- 
ferences in designs used in 
parts; differences in construc- 
tion; differences in manu- 
facturing processes; differ- 
ences in materials used; 


New York 
Boston 


Domestic 
Branches: 


differences in the care which indi- 
vidual motorists give their cars. 


2. Wear is not uniformly pro- 
gressive in proportion to the 
mileage covered. All new engines 
must be broken in. Rubbing sur- 
faces must be worn one to the other 
to produce smooth contact. During 
the “breaking in” period, wear is 
slight but rapid. Then, for a period, 
wear is gradual and dependent upon 
the degree to which the engine is 
correctly and efficiently lubricated 
and the care the engine is given. 
Finally, as power lessens, engine 
performance becomes erratic — and 
as noise develops the car requires 
overhauling and replacements before 
any oil can supply correct lubrication. 


3. Piston clearances and piston 
ring fits do not alone determine 
the choice of the correct oil. 
Three other vital considerations are 
—operating temperatures, the de- 
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signs of the lubricating ~ systems 
(which are frequently unsuited to 
heavy oils) and the inability of some 
engines to use heavy oils without the 
quick production of carbon deposits. 


4. The use of heavy oil will not 
necessarily insure greater oil 
mileage or freedom from “oil 
pumping.” When piston rings 
become worn in their recesses in the 
piston, oil pumping increases, and 
low oil mileage and carbon deposit 
follows. 


(,, oorts MOBILOILS are 
specified in the Chart for engine 
results. Every engine factor is con- 
sidered by the Vacuum Oil Company’s 
engineers when they recommend the 
correct grade for your car. Badly worn 
cars need overhauling. Heavier oil 
may only multiply existing troubles. 


The correct grade of Gargoyle Mo- 
biloils specified in the Chart wil! lu- 
bricate correctly every friction point 
in your car. 


“ 


Don't invite trouble by using “a 


heavier oil.” 


If your car is not listed on the partial 
Chart to the left send for our booklet 
“Correct Automobile Lubrication,” 
which contains the complete 
Chart. Or consult the complete 
Chart at your dealer’s. Then 
use the oil specified. 


In writing, please address our 
nearest branck. 


Kansas City, Kan. 
Des Moines 





, VACUUM OIL COMPANY 





Specialists in the manufacture of high- 
grade lubricants for every class of machinery 
Obtainable everywhere in the world 


NEW YORK,U.S.A..| 
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Combined bulk of all 


“The Breath of Life” 
By Charles Nevers Holmes 

oo of us waste more breath than others of us. 

All of us waste more or less breath, and it seems 
a pity that such a loss should be going on all the 
time. Our “breath of life’ consists of several gases, 
as Well as a small amount of water vapor, and impuri- 
ties. We all know that oxygen supports life and that 
nitrogen dilutes the energy of the oxygen we inhale. In 
pure air, we find about 78 per cent of nitrogen and 
about 21 per cent of oxygen, the remaining 1 per cent 
containing very small amounts of argon, carbon dioxide, 
hydrogen, and other gases. Our “breath of life” con- 
sists of a mixture of these several gases, each inde- 
pendent of the others, and is not formed like water 
of united gases, oxygen and hydrogen. As we are very 
Well aware, air is not nearly so heavy as water, in- 
deed, water weighs about 773 times as much as air. 
That is to say, if a cubie foot of water weighs 621% 
pounds, a cubic foot of air would weigh only about 
1 3/10 ounces, 

We draw a breath of air through the nose, it enters 
our lungs and there purifies the blood which is re- 
turning to the left auricle of the heart after circulat- 
ing through the body. We draw in this breath, the 
oxygen in it purifies our blood, and then we expel this 
breath, now impure with carbon dioxide. The action 
of our lungs, expanding or contracting, is peculiar, 


COMBINED BULK 
OF ALL THE LUNGS 
OF THE HUMAN RACE 
BREATHING 260. 


TRILLION CUBIC 
FEET OF AIR EACH 
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are merely elastic bags, with a tendency to expand, 
whereby they are filled with air, an inhalation, and 
when they are squeezed by our contracting chest, they 
part with some of their air, an exhalation. In ordi 
nary breathing, the average adult inhales and exhales, 
at each respiration, about 30 cubie inches of air. This 
tidal air is, however, only a small portion of all the air 
in our lungs, the remaining % being stationary. That 
is to say, after we have exhaled 30 cubic inches of 
air, there is still left in our lungs more than 200 cubic 
inches, about 1% of a cubie foot. 

However, the total amount of air respired by only 
one individual during a lifetime of threescore and 
ten years is enormous. It is easy to compute that 
amount. If we take for an arerage 28 cubic inches, 
since a human being does not respire as much in child 
hood, then one of us inhales and exhales within a 
minute—at the rate of JS respirations—504 cubic 
inches of air; within an hour, 30,240 cubic inches; in a 
day, almost 726,000 cubie inches; in a year, almost 
265,000,000 cubic inches: in threescore and ten years, 
about 18,543,000,000 cubic inches, approximately 10,- 
730,000 cubie feet. In other words, if a cubic foot of 
air weighs about 1.294 ounces, then each one of us 
would inhale during a lifetime of 70 years approxi- 
mately 435 tons of the “breath of life!’ That is, 
about 6 1/5 tons per year. In other words, all the 
citizens of our 48 states respire annually 658,000,000 
tons. Or, the whole population of the world, about 
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the lungs of the human race, breathing 260 trillion cubic feet of air each year 


world’s population inhales annually abont 260 trillion 
cubie feet of air, it would inhale during the same time 
about 55 trillion cubic feet of oxygen gas Accord 
ingly, our world’s annual respiration would fill fall 
of air a tank which would be a mile square at its base 
and about 1,765 miles in height And the wor 
yearly respiration of oxygen—the real “breath of ‘Li 

would approximate a similar tank about 370 miles 
in height 

Such is human breath—the “breath of life! At 
every breath we exhale we begin to die, at every breath 
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we inhale we begin to live. It is either respiration or 


expiration. Yet were the proportions of our “breath 
of life’ to be changed a little—were it to contain more 
oxygen or less oxygen than it does—what a chang 


would also take place in some of our bodily mecha 


nisms! If we survived such a change, it would cer 
tainly affect, perhaps radically, both the pulsations 
of our heart and the respirations of our lungs 


Copper Etching Facts 


N the study of the microstructure of metal the 

etching of the specimen is of fundamental im 
portance. In the study of the general subject by the 
Bureau of Standards, copper was the first type to be 
considered. The principles underlying the = etchi: 
of this metal are developed in a recent publication of 
the Bureau, Scientific Paper No, 399, and it hown 
that oxidation is of prime importance. A list of typi 


inasmuch as our lungs expand or contract according to 10% billion tons of air. Therefore, the whole popula- cal etching reagents is given and tie relative value of 
the expansion or contraction of the surrounding chest tion of our world, in order to live, inhales yearly at the various reagents is shown by means of illustrat! 
cavity in which they are placed. That is, our lungs least 2 1/5 billion tons of oxygen. Now, since our — of etching of various forms in which copper occu: 
+ dla , 
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I I v0 N y a we 2 as Second Class 
Mark Re ‘ ‘ he United tates Patent 
aor { 1 i “ie t Ame cal Publi ning Lo 
ed cl mu r be 
j of ti | fe ord accuratelu and 
mechanical and industrial 
I 1 4 journal t s in @ posi 
: 
' f evelopments before they 
‘ 
he | ‘ jo } ‘ thmitted to him timely 
ef the colums especially when such 
i} photographs 


The Government Stepchild 


Host who realize what suecessful patent 

em means to American industry and Ameri 
prosperit i xvenerat buve once more sue 

led in pisbing their efforts in behalf of the Patent 
(fice t the px where the Nolan Bill has emerged 
lavlizht of Congressional consideration This 

far frem what those best acquainted with the 

it vould like; but on the principle that half a 

f better than no bread they are working for it. 
Ve do not know whether the general indifference to 
‘ the Patent Office is due to lack of realiza 
t contribution to our position in our own 


urkets and those abroad, or to failure adequately to 


' desperate condition rhe questions asked 
it t Cong ional hearing—asked year after year, 
lespite the thorough fushion in which they are an 
z swered each time they come up—demonstrate colossal 
y ce of the whole patent system, of its aims and 
inner of ch ne them rhis ignorance exists 
dlone among those who have never had occasion 
iform themselves und who therefore look upon the 
itent Office mer ax an agent for spending the 
nment money for the benefit of a favored class, 
jually among these who have been for years in 

hee 
pal s plainly laid down in the Constitution 
ind in the organic law of the land that it is the busi 
of Government to encourage invention; that it is 
| business te do this and very bad business to omit 
if there still be any who believe that the patent 
ate in unjustifiable monopoly; who cannot under- 
I t this monopoly is a just one and an expedient 
vho still disbelieve that strong patents, and valid 
tent md patents obiained within a reasonable time 
i ind prompt and efficient information service 
f which only the Patent Office can be looked 
give re among the strongest bulwarks of the 
id posit vhich the United States occupies in the 


lustrial world, it would seem the part of supereroga- 


tion to attempt further argument with these apostles of 
rdingly, we suy nothing on this side 


emarks to the effort to 


tubbornness Aces 
of the subject contining our ! 


. by new material and in its true colors, the truly 


lesperate condition of the United States Patent Office. 
Recently we published a brief account of the manu- 
facture of synthetic rubber in Germany, by a process 
employing aluminum and acetone as basic raw ma 
" The present writer is anything but a chemist; 

but bh \ cquainted with the existence of this proc- 


ess, and had once been reasonably familiar with its 


though these he had forgotten, On 


pearance of the arth le we received a letter from 


ne f the mor competent patent eXaminers, a man 
of high standing ni one whom we happen to know 
as a good and conscientious worker, His field includes 
the subject of synthetic rubber. He gave us an awful 


iiling down for printing this rubbish about aluminum 


and acetone in alt the references accessible to him 


in the Patent Office there was no mention of this 


thing, and he had never heard of such an absurd propo 
synthetic rubber from 


sition as the manufacture of 


aluminum and acetone, 
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We want toe emphasize that this is in no sense to th 
discredit of the man personally. It is altogether dis- 
creditable to the manner in which the needs of the 
but that is all, 
of whom we speak is without doubt making 


Patent Office are being met The man 
an honest 
effort to keep up with the march of science in his field. 
But the demands upen his time and energy by routine 
work that ought to be performed by his subordinates, 


by executive work that ought to be performed by his 


equals and superiors, by the labor of instructing the 


vast and shifting army of temporary employees of low 
grade that occupy Patent Office vacancies at present 
salaries, by the work of examination and adjudication 
which properly falls on men of his class and of which 
he must shoulder more than one man’s share—these de 
mands make it out of the question for him to keep 
abreast of the times If he could tind the energy and 
the time to keep informed as he ought to, it is highly 
improbable that the VPatent Office 


than half the material, or makes this half 


offers him more 
NeCeSSALy 
decently accessible to him. With the present quarters, 
the present equipment, the present staff, the present 
salaries, the present working conditions, it is not possi- 
ble for the Patent Office to function in any direction 
at anything approaching full power. 

In 1IS48 the 


among the very 


patent examiner was classified by law 


highest grade of professional men. 


the Principal Examiners got the same salary as mem- 
got the pay 
Judge. The requirements 


bers of Congress; the Examiner in Chief 
of a United States District 
of these positions have not been lowered, as any one 
who will read one of the examination papers imposed 
upon applicants will testify; but the positions them- 
selves have been far debased. In 72 years of rising 
costs, patent office salaries have been raised, barring ¢ 
bonus of $240 which is universal and tem- 
Today a first class pat- 
gets as much as a fairly 
properly 
case has come up in recent 


war-time 
porary, exactly ten per cent, 
ent examiner, if he is lucky, 
competent bookkeeper or a unionized ele 
vator runner. Case after 
years where a competent examiner has left the service 
to go into commercial employment of identical charac- 
ter at a salary double what Uncle 
And the 


ent examining on behalf of the people and patent so- 


Sam was paying him. 
contrast in working conditions between pat- 


liciting on behalf of manufacturers is unspeakable. 

A member of the British Patent Office staff won the 
Eugene Higgins prize of $5,000 for the best popular 
This could 
meeting the de- 


essay on the Einstein theories of relativity. 
after 
mands made upon him by his Patent Office work, no 


never happen in Washington; 
conscientious examiner would ever have time or mental 
energy to master the subject, let 
In many respects the Nolan 
it has traveled so much of the path toward ultimate 
passage that whatever of relief it affords can be had 


alone expound it. 
sill is inadequate; but 


quickly. Everybody who is interested in betterment of 
the disgraceful conditions in the Patent Office ought to 


get behind this bill. Write to your Senators and Rep- 


resentatives today and get everybody else whom you 
can influence to lend his weight in support of the bill. 


Conditions of Success in the Merchant Marine 
INCE the Spanish War, 
a quarter of a century, 
or less persistent effort to awaken the United 
States to the need for a merchant marine. The steady, 
und in late years phenomenal, growth of our foreign 
trade increasing emphasis to this 
movement, it was estimated that we 
paid out about 300 million dollars per year in freight 


that is to say, for nearly 


there has been a more 


necessarily gave 
Before the war, 


charges to foreign-owned shipping companies, and it 
was urged that if we had our own ships, this large sum 
of money would be diverted to the United States. 
Today we own such a fleet, but, unfortunately, its 
profitable operation is handicapped by shipping laws 
which impose such a heavy handicap upon American 
ships that they cannot possibly compete with those 
which fly a foreign flag. This is true, in spite of the 
fact that the general increase in wages throughout 
the world has brought this element in the cost of ship 
Thus, thanks 
to the laws governing the operation of American ships, 
our splendid new merchant marine finds itself handi- 
capped by having te carry much larger crews than its 
The accommodations for our seamen are 


operations well up to the American level. 


competitors, 
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more spacious and comfortable, and as to the way they 
are fed, the menu in the fo’castle of some of our ships 
would make many a city clerk or mechanie green with 
envy. This generous provision for the American sea- 
man, so far as health and bodily comfort are con- 
cerned, is all to the good and will meet with approval; 
but anyone who is familiar with the problems of ship- 
ping operations will realize that this advancement of 
work 
ships that, if we are to 


the conditions of housing, food and imposes 
such a handicap upon our 
compete successfully with foreign-owned ships and to 
carry all of our own trade and a reasonable share of 
the trade of the world, it will be absolutely necessary 
for Congress to make good the difference in the shape 
of a very substantial annual subsidy from the national 
treasury, 

Kither that, or our shipping laws must undergo a 
drastic revision, 

Hitherto, 
the United States to the commercial and naval advan- 
tages that would follow of a 
powerful merchant marine have found that the mere 
mention of the word has acted like a spark 
in a powder maguzine, except among the peoples who 
live along the seaboard and have an intelligent and 
sympathetic 


those of us who have striven to awaken 


from its possession 


“subsidy” 


understanding of the shipping question. 
between the situation 
We possessed no merchant 
great fleet 
thoroughly 
representing, so far as the 


There is this difference, however, 
today and then. Formerly, 
murine, Today we possess a composed 
up-to-date 
one-half of 
it owned by the Shipping Board is concerned, an outlay 
of about four billion dollars of Uncle 

It is certain that matters cannot go on as they are. 


largely of recently-built and 


freighters 
Sam's money. 


Today the operation of these ships is a losing 
tion. We 
because nobody in these times of terrific depression and 
abnormally low freights would care to buy our ships at 


proposi- 
cannot go out of business, for one reason 


That being the case, what does 
the nation wish to do with this splendid property? 


any reasonable figure. 


Are we willing to sell the ships for a mere fraction of 
their cost? Shall we let them rest at moorings? Or 
shall we bring a little national pride into the matter 
and send these vessels, well equipped and manned by 
to display the American flag on all 
the seven seas, with the assurance that the taxpayers 
of the country are, to a man, behind the great venture 
and will cheerfully make good a deficit which is largely 
due to world conditions over which we have no control. 


American crews, 


Reducing the Bill for Federal Printing 
OW many people are aware that by far the 
greatest printing establishment in the world 
is located at Washington and run by the 
Federal Government? Furthermore, how many of us 
know that the annual bill for Federal printing reaches 
the huge total of 14 million dollars? 

The Government Printing Office is engaged in print- 
ing that unique publication known as the Congressional 
Record, a stupendous undertaking in itself. In addi- 
tion to this, it sends out by the ton various Government 
documents. Now, the annual cost of turning out print- 
ing at this rate is about 12 million dollars, and in ad- 
dition to that, outside printing is done for the Govern- 
ment to the tune of two million dollars per year. 

There is no question that the extravagance which 
marks all Governmental work has been flagrantly evi- 
dent in connection with this outside printing. Mail- 
ing lists are not kept up to date, and consequently, 
members of Congress, the public press and many indi- 
viduals who have no use for much of this printed 
matter, receive it regularly year after 
year. And there is the tendency of Government offi 
cials, outside of those who are members of Congress, to 
have their speeches and pronouncements printed for 
broadcast distribution. We learn that from July 1, 
1916, to September 15, 1919, the total number of 
speeches thus printed at public expense reached a 
figure of over 30 million copies, calling for over 894,000 
pounds of white print paper and 558,000 pounds of 
manila envelope paper. The total cost of this item 
alone was 445,000 dollars. It is to be hoped that the 
committee which has this matter in hand will put in 
the pruning knife with a ruthless hand. We can call 
to mind no other waste of public moneys that has been 
so stupidly wilful as this. 
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Electricity 


A Voltmeter Improvement is evident in the recent 
offering of a British electrical instrument manufacturer. 
This improvement takes the form of a six-range switch 
which gives values for the calibrations of the single 
seale of from .001 to 1,040 volts. The switch handle 
is made in the form of a flat rod, which may be pulled 
more or less out of its slot in the side of the instru- 
ment case. A series of graduations on the side of 
this slide indicates how the scale reading should be 
multiplied in order to obtain the correct value for any 
setting. 


Electric Truck for Foundry Use.—A storage-battery 
truck of exceptionally rugged construction has re- 
cently been developed for foundry use, such as in pack- 
ing and transporting pots in the process of making 
malleable castings. The truck has a carrying capacity 
of 4,000 pounds. The lift mechanism is a completely 
enclosed unit, all parts of which run at slow speed 
in oil baths. The driving unit consists of a totally en- 
closed motor directly connected to a worm gear driving 
through a four-bevel pinion differential to the wheels. 
All units are standardized and built on an interchange- 
able system. The complete unit is 12 feet over all in 
length and weighs 3,600 pounds. 


Transatlantic Radio Telephony.— The realization 
of transatlantic telephony for commercial purposes is 
another object of the radio central installation, accord- 
ing to E. F. W. Alexanderson, the well-known radio 
engineer. ‘Transatlantic telephony will, no doubt, be 
a luxury for some time to come. The radiation inten- 
sity needed for telephony is much greater than for 
telegraphy, and a plant designed purely for telephony 
might prove prohibitively expensive. However, the 
flexibility of the radio central where any number of 
antenne can be combined when desired to produce a 
more efficient radiation will make an extra powerful 
transmitter available when needed, while the plant 
may be used in a more economical way at other times 
for telegraphy. 


Flameproof Motors.—Experiments have been under 
ray in England with a view to finding a means of pro 
tecting motors and other electrical equipment with a 
form of enclosure which, although affording a vent to 
relieve the force of an internal explosion, would not 
communicate a flame to the outside. Results have been 
obtained by flange, gauze and plate projection, but it 
appears that further research is necessary before there 
is conclusive evidence that any particular design can 
be relied upon to produce complete protection. There 
is a genuine demand for a flameproof motor in modern 
coal mining operations, in chemical works, and in 
motion-picture laboratories where vast masses of 
highly inflammable film are imperiled by the proximity 
of unprotected electric motors. 


A Switch with Indicator Contacts meets the re- 
quirements when it is important to provide for the 
indication at some remote point of the position of a 
disconnecting switch. Such an indication is often of 
value at the point of control of circuit breakers in 
series with the disconnect, and serves as a positive 
check on visual inspections that have been made pre- 
viously. In the new switch a separating insulating 
tube serves to provide for the making of an auxiliary 
contact with a small switch operated by the main 
blade. This secondary contact closes and opens the 
circuit of the signal lamps located at the distant point 
or points. The circuit through the auxiliary switch 
is not fully closed until the main switch blade is in a 
fully open or closed position. A positive safety lock 
prevents the accidental movement of the disconnect 
after it has been properly set. 


A Radio Call Signal has been developed by the 
British Post Office which is claimed to be particularly 
free from liability of interference from jamming or at- 
mospherics, according to The Technical Review. The 
arrangement employs a single valve note magnifier and 
a thermo-ionie trigger relay, such as that described 
recently before the Institution of Electrical Engineers 
by Capt. L. B. Turner, and its special feature is a 
retardation device which prevents the call bell being 
operated before an uninterrupted “dash” 15 seconds in 
duration has been received. The current from the 
Turner relay actuates an ordinary Post Office electro- 
magnetic relay, which starts charging a condenser 
through a very high resistance. It is only when this 
condenser is sufficiently charged that the dropping off 
of the first P. O. relay will cause the discharge of the 
condenser to affect a second P. O. relay, which in turn 
rings the call bell. The method of retardation depend- 
Ing upon charging a condenser slowly through a high 
resistance has been used by the Post Office on call sig- 
nals for submarine cable circuits for some years. 
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Science 


Bigger Women?—The director of Physical Educa- 
tion at the University of Vennsylvania states that 
statistics of women's colleges covering a period of 
sixty years show the average college girl of today is 
an inch taller than the college girl of 1860. These 
statistics also prove the modern girl is six or seven 
pounds heavier. 

Shipping Explosives.— The Forest Products Lab- 
oratory specially designed a box in which to transport 
TNT and the box-testing machine which we have al- 
ready illustrated has been used in making the tests. 
Boxes which are being tested and which will probably 
be accepted are approximately one foot square and 
eighteen inches long. 

Nitration of Unbleached Pulp.—The series of tests 
to determine the suitability of woodpulp for nitrocellu- 
lose that have been in progress for some time at the 
Forest Products Laboratory indicate that bleached 
soda and sulphite pulps contain a comparatively high 
percentage of beta-cellulose and that cellulose from 
wood and cellulose from cotton represent different 
chemical aggregates. Nitration tests on unbleached 
pulps indicate that bleaching is unnecessary. 

An Electric Scoreboard for Registration of Votes 
is now being considered by the Legislature of the State 
of New York. This would permit a quick and accu- 
rate count of votes cast, in addition to calling the roll. 
The only danger is that the electrical flash would be 
unrecorded, But this difficulty has been overcome 
by having the signal registered by a photostat, which 
is perfectly feasible. Each assemblyman would have 
three push buttons, one for “present,” one for “no,” and 
one for “yes.” 

Elevator Accidents. — Considering the number of 
elevators in New York City, 13,500 in all, the per- 
centage of accidents is very small indeed, On each of 
the three hundred and thirteen working days of 1919, 
six million passengers were carried through the 10,000 
miles of elevator shafts, making a total of 1,878,000,000 
passengers for the year, but only one passenger out of 
every 87,500,000 was killed in the elevator trips. This 
is owing to the excellent inspection by the office of the 
Superintendent of Buildings and also by the insurance 
companies. 


An Interesting Exhibit is being held at the 
American Museum of Natural History to show the 
probable structural changes in the evolution of the 
forelimb from the wing to the paddle. Take for ex- 
ample the ancestry of the penguin, in which there was 
a forelimb modification before the flipper-like wing of 
the penguin was developed. To be adapted for flying, a 
limb must be light and at the same time strong 
enough to support a large surface of membrane or 
feathers spread for flight. For this reason the wing- 
bones of birds of flight are hollow, slender and long, 
but for swimming a limb must be strong and furnish 
support for a compuratively narrow paddle, so the 
bones are solid, short and stout. 


Famous Trees.— The American Forestry Associa- 
tion announces a list of trees that have been placed 
in its hall of fame for trees with a history. The idea 
is to preserve famous historical trees and to mark 
the dates that had a great influence on American 
history, such as the arrival of John and Charles Wesley 
in America. The tree under which Wesley preached is 
an oak tree still standing on St. Simon's Island. The 
Webster tree is the tree on which the great orator hung 
his seythe, when he finally decided to go to Dart- 
mouth College. To mark the 115th anniversary of 
the pathfinding expedition of Lewis and Clark, a tree 
has been selected where they held one of their first 
councils with the Indians after leaving St. Louis. The 
tree was 150 years old at least before Lewis and Clark 
camped below it. Nominations to the Hall of Fame 
are made by various associations all over the country. 


The State of Russian Science.— A movement is 
being started to provide Russian scientists and men of 
letters with literature which they missed so sorely. 
A certain amount of scientific research and some liter- 
ary work still goes on notwithstanding the Bolsheviki, 
who are losing some of their hostility to scientific and 
literary work, and what is left of the once flourish 
ing scientific life of Russia has now been brought to- 
gether into two special rationing organizations which 
insure at least the bare necessities of life for them. 
Several scientific men have been particularly inter- 
viewed as to whether anything could be done to help 
them, as practically no books or publications have been 
received from abroad since the revolution. <A strong 
committee of British scientists and literary men have 
been formed and there is now no obstacle for the trans- 
mission of this needed material. 
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Industrial Efficiency 


American Coal in Northern Europe.—Opinions as to 
the prospect of the sale of American coal in northern 
European markets vary somewhat, but agree on the 
whole in the idea that the trade in the near future 
will assume a pre-war nature and condition except that 
it is likely to be in much larger volume—that is, the 
demand will be mostly, if not entirely, for special grades 
of coal for technical use. particularly for the mana- 
facture of gas. 

Corrugated Wire Glass.— By incorporating slight 
corrugations or ripples in wire glass, a leading wire 
glass manufacturer claims that he has evelved a glass 
that throws the light all over the building. Again, 
this glass is stronger and more durable, being made in 
one solid piece and not in ayers with the wire between 
It does not require special roof members for installa 
tion and can be used in connection with other corru 
gated materials for sky lights, side walls, and roofs 

A Substitute for Cork.—A chemical works at 
Bruenn-Koenigsfeld has been carrying on experiments 
with a view to finding a substitute for cork, says a 
Prague correspondent in the Jimes Trade Supplement. 
and these have now led to tangible results Turf 
treated by a special patented process furnishes a ma 
terial for insulation and building purposes that is said 
to be, in most respects, not inferior, and in some 
superior, to cork. The product is reported to be equally 
light, firm, and sound-proof, to possess great insulating 
properties, and to be damp-proof. 

Oiling Shafts from the Floor.—Accidents often re- 
sult in the course of oiling transmission shafts in the 
usual way, namely, atop a lofty ladder, With a view 
to eliminating the necessity of using a ladder for 
oiling shafts, an American company has recently intro 
duced a long-distance oiler, so to speak, which can be 
operated by the man standing on the floor, A long 
tube, curved at the top, connects with the oil can, which 
is held in one hand while the tube is guided to the oil 
cups above with the other hand, The oil is forced up 
the tube by air pressure. 





The Portable Elevator has come into its own of late, 
especially since the scarcity of buildings compelled 
manufacturers and others to utilize their space to the 
utmost. Portable elevators are now being employed 
for no end of purposes, such as piling barrels, cases, 
bags, bales, machine parts, and crates Any goods, 
bags included, may be piled up to the ceiling—straight 
up from the aisle, “Stepping” the packages or bags 
and wasting half the space along the aisles has been 
eliminated through the use of the portable elevator 
Thus the storage space has been increased without a 
Single change in floor space. 

Wire Partitions for the Factory.—Security, order, 
efficiency—three things that go a leng way toward 
making any plant what it should be—are gained through 
the use of partitions of some sort in order that tools 
and materials may not be lost, misplaced, or stelen 
Again, where partitions divide each department into a 
working unit, there is less friction between workers. 
All unite to give the systematic effectiveness that is the 
aim of every factory executive. To simplify the par 
tition problem, there has been introduced on the 
market a system of sectional wire partitions which 
enables any one to erect stock rooms, tool rooms and 
divisions quickly and with the least trouble and ex 
pense. Every section is a complete standard whit, fa 
cilitating erection on the one hand, and changes on 
the other, Such partitions provide the security of a 
wall, yet obstruct neither light nor air 


An International Chamber of Commerce has been 
formed at a Paris meeting as the result of the Inter- 
national Trade Conference held at Atlantic City a year 
ago. The constitution of the International Chamber as 
adopted by the convention provides for strong national 
organizations which will assure the due representatio 
of the main economic forces of each country repre 
sented. A board of directors, consisting of three mem 
bers selected from each of the countries, Belgium, 
France, Great Britain, Italy, and United States, will 
serve for a period of three years. The board of di 
rectors may select a limited number of additional di 
rectors from countries not already represented on the 


n 


board. Paris was chosen as the international head 
quarters, a fine building situated at 3 rue Jean Coujon 
having been secured for the purpose. The purpose of 


} 


the International Chamber of Commerce, as defined bs 
the constitution, is as follows: “To facilitate the com 
mercial intercourse of nations, to secure ! if 
action on all international questions affeeti: om- 
merce and industry, and to promote peace, progress, and 
cordial relations among countries and their citizens by 
the coiperation of business men and their organizations 


devoted to the development of commerce and industry.” 
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The shaft head of the Springdale development 


wer lines from the generating plant across the Allegheny River. 2. End of the conveyor that brings the coal from the heading to the firebox. 


How coal is being burned at the mine mouth to provide power for a wide area 


re 


Shipping Coal by Wire 


The Springdale Undertaking —A Great Power House at the Mine Mouth 
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typifies the master central plants that are contemplated 

for the proposed superpower zone of the northeastern 
i I Stiute 

Che Springdale Power Station is the outcome of a 

contract entered into between the Government and the 

p mpany im the latter part of 1918S At the 

time of the agreement the Federal authorities pledged 

themselves to advance WH) per cent of the cost of the 

| aking I operation being essential to pro 

I he prompt start of the enterprise The scheme 
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By Robert G. Skerrett 


oudensing exhaust steam can be led back to the boiler 
amount of fuel to be burned 
to bring that boiling point 
Che bigger the steam plant the greater the amount of 
Accordingly, the Spring 
dale powerhouse was placed right on the Allegheny 
River from which the filtering system draws a million 
gallons daily This installation is designed to deal 
with the acid condition of the river water when the 
Allegheny is low: before the water reaches the boilers 
it passes through evaporators which dispose of harmful 


feed, thus lessening the 


water up again to the 


water needed for this service 


impurities or troublesome mineral matter in suspension. 

rhe boilers are of the watertube type, each having 
15.290 square feet of heating surface, equipped with a 
capable of maintaining a working 
pressure of 350 pounds. Coal is delivered to these 
big steam generators by gravity from elevated bunkers 
the fuel descending through chutes to underfeed 
stokers blowers keep the boilers clean so that 
they can run continuously at maximum efficiency for 
a month witheut any of them being shut down. The 
uutomatic stokers are driven by electric motors. The 
ashes are handled mechanically and drop into a large 
tank or hopper containing water, where they are imme- 
diately quenched. From this pit the ashes are with 
drawn by bucket dredges and dumped into cars for re- 
moval. The point to be kept in mind is that only a 
handful of operatives is necessary in the fireroom and 


superheater, mud 


Soot 


to deal with the ashes 

At the present time, the outgoing power service is 
taken care of by two of the latest models of steam 
turbo-generators, each of which is rated at 25,000 kilo 
watts, that deliver current at 12,000 volts to the bus 
bars of the transmission system. In addition to these, 
there is installed a 2,500-kilowatt steam turbo-generator 
which furnishes energy for numerous’ electrically- 
driven auxiliaries. The adoption of electric in place of 
steam drive eliminates a great deal of piping and does 
with the radiation losses and leakage incident 
This arrangement makes for 


away 


to the use of steam. 


marked economy in coal consumption. The house tur- 
bine, in case either of the main generators should be 
shut down, can be put on the line to help to meet the 
load. 

Probably one of the most interesting features of the 
Springdale Power Station is its source of fuel and the 
manner in which the coal travels from underground to 
the capacious bunkers situated high above the boilers. 
The hed of coal that is being worked lies close by and 
extends under the river, the operating tunnels passing 
from shore to shore at a depth of 90 feet. The de- 
livery or hoist shaft is just te the north of the power- 
house, and over this shaft rises the tipple which crushes 
and assorts the coal preliminary to passing it on to 
belt conveyors which carry the fuel to the station 
bunkers or to the neighboring storage yard. The belt 
conveyors, crushers, screens, elevators, etc., are all of 
them functioned electrically. 

The vein of coal, which will probably suffice to meet 
the wants of the plant for half a century, has a gen 
eral vertical thickness of 714 feet, and the fuel aver- 
ages 13.250 British thermal units per ton. The seam 
runs below strata of carbonaceous slate and sandstone 

the latter about 25 feet through, and above this for- 
mation is a heavy bed of gravel. The sandstone, so far 
as exploratory borings reveal, is devoid of fissures, and, 
therefore, it is not expected that the miners will 
encounter any serious leakage from the river flowing 
past overhead. As a matter of precaution, nevertheless, 
drill holes are being sunk 75 feet in advance of the 
headings for the purpose of detecting any fractures in 
time to check inflowimg water by means of compressed 
air. When the coal in the line of the tunnels has been 
removed, as the miners progress from west to east, the 
seam will then be followed throughout the property 
situated on the far shore, and the tunnels will there- 
ufter serve as transportational channels through which 
the mine cars will travel to and from the hoist shaft 
connected with the tipple. 

It will probably be wondered why the central! sta- 

tion was placed on one 
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side of the river while 
the coal field lies, in the 
main, beneath the oppo- 
site shore. This is eas 
ily explained. The site 
chosen for the strue 
ture was one of the few 
remaining good-sized 
tracts of land on the 
Allegheny River  suita- 
ble for manufacturing 
purposes. It embraces 
an area of S0-odd acres 
overlying a rock forma- 
tion and well above the 
sweep of the normal 
water level. As will be 
seen, in digging the tun- 
nels, the power com- 








bot water obtained by 


General view of the Springdale mine-mouth power house 


(Con’td on page 155) 
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How Pullman Space is Sold 
By A. R. Surface 


\ OST of us have stood in front of a 
i [ ticket window while the agent dick- 
ered over the telephone with a mysterious 
central authority somewhere for’ the 
privilege of selling us Pullman accommo- 
dations; and most of us have doubtless 
wondered just where this arbiter of our 
fate was located and just what sort of 
system it Was that governed the business 
of making and selling these reservations. 
Those of us who have got aboard the train 
to find another in possession of the berth 
for which we held a coupon, with a por- 
ter and a conductor supremely indifferent 
to our protestations, will perhaps be will- 
ing to credit the statement of the New 
York Central Magazine that the systems 
in use heretofore have not been very sat- 
isfactory. But according to this au- 
thority, the scheme lately put into effect 
for the control of all Pullman business out 








A Rural School Museum 
By Edmund Conaway 


A** part of a rural school can be a 
4 museum and since the whole of out 


doors is to choose from, little trouble 





should be experienced in u ing a selec 








tion. Many people think th “a museum 
should consist of a collection of speci 
mens kept in a building, costing at least 
twenty thousand dollars, Such is net the 
case, since a museum does not need tu. be 
in a city or cost a large sum of money 
Many rural schools have good collec 
tions of agricultural products, but there 
are many more things that should be 








of the Grand Central Station is as ef- 
fective and as simple in operation as it 
is elaborate in design. 

The equipment—all of which was specially devised 
and made to order for this purpose, even to the tele- 
phone arrangement—centers at a distributing board 18 
feet long, 314 feet wide and 2', feet high. This for its 
whole length is surmounted by a= rack containing 
pigeonholes which accommodate 190 sets of diagrams 
for as many different outgoing cars, 

The distributing board is divided into three sections, 
and the whole table surrounded by comfortable, low 
swivel chairs for the twelve operators. Each of the 
three sections contains the diagrams of all Pullman 
cars of certain trains; there are four distributors for 
a section, each operator being assigned certain trains. 
On the table in front of the distributor is a duplicate 
set of index lights and she is fitted with head receiver 
and mouthpiece. 

The perfection of the plan involved the installation 
of a very simply operated but most elaborately con- 
structed special telephone system by the engineers of 
the New York Telephone Company. The ticket offices 
at Grand Central Terminal and 125th Street Station, 
and the Consolidated Ticket Offices at 64 Broadway, 57 
Chambers Street, 31 West 32nd Street, 114 West 42nd 
Street, New York: and 336 Fulton Street, Brooklyn, all 
are connected by direct wires leading to the distributing 
table. In turn each ticket-seller in the various offices 
is furnished with a card “key” showing just where the 
diagrams for each car and train are located on the dis- 
tributing board. His equipment also ineludes an indi- 
vidual telephone and set of buttons placed at his 
station at the counter or ticket window. By pressing 
the proper button, the distributor is signaled in the 
section in which it is desired to obtain space, and the 
business is thereupon immediately completed by tele- 
phone, 

A formula, adopted to reduce the number of words 
used in the operation, results in each transaction’s being 
conducted in a few seconds, with the possibility of 
error reduced to a minimum. 

For example: A lower berth is desired on the 
“Twentieth Century Limited,” Train No, 25, Thursday, 


Central are made and recorded 


April 10th, New York to Chicago. The following eryp- 
tic conversation goes over the wire between the ticket 
seller and the clerk at the Pullman distributing 
center: 

Ticket Seller: “25, Chicago, Thursday, April 10th, 
lower.” 

Pullman Clerk at Distributing Board: “AIL right” 
(indicating that he can fill the order) 

Neller “1776" (number of railroad ticket). 

Clerk: “Lower 12, Car 42, 25, Chicago, Thursday, 
April 10th, 1776.” 

Seller: Repeats this 

While this is being repeated, the Pullman clerk 
checks with the diagram as data is called rhe 
ticket number is recorded on the car diagram before 
the space is given to the ticket-seller. The staff of 
operators is composed of picked experts. 

There are many advantages gained for the buyer as 
well as the seller by the new system. No longer must 
the traveler stand in line before a Pullman window, 
while he waits his turn to purchase a ticket for chair 
or berth. When he buys his railroad ticket the same 
clerk is able to fit him out with Pullman space, and, in 
addition, the passenger knows immediately whether the 
desired accommodations are available. Orders are 
taken for any advanced period 

The general public’s telephone calls for Pullman ac 
commodations are received also in this same office, 
but are received by a separate set of operators at an 
other receiving table. 

Because of this concentration of distribution, space 
may be sold until two minutes before leaving time, 
when the diagrams are sent by a messenger to the 
trains. Furthermore, the marager is able to deter 
mine at any moment when it is necessary to add a cur 
or more, 

The absence of bell-ringing and buzzers in the offices 
must be of untold comfort to the busy agents and the 
traveling public already has shown by many apprecia 
tive expressions its realization that the securing of 
Pullman space has been greatly simplified. 


The Pullman central office where all reservations for trains out of the Grand 


added. It is reasonable that the best 
collections should always be of the com 
munity in which the school is situated 
If agricultural the collection should be 
the best produced In coal mining com 
munities, lumps of coal on which are 
found the prints of ferns or other forms 
of vegetable life, Thi hows that coal 
was formed from vegetation and would 


also furnish material for an interesting 

lesson in the coal industry rhose who 

live in the vicinity of oil fields can easily collect a 

bottle of crude oil and also sand from which the oil was 

produced, This would be helpful in a lesson pertaining 
to the oil industry . 

There are many things of historical interest in every 

community that could easily be collected, such as 

Indian relics, consisting of arrow heads 


and other implements of warfare These are found 
about the camping places of Indians which are known 
in most communities Most everyone living in the 
rural district has found some of these object Which 
he or she would be glad to contribute These would be 
helpful in teaching the important subject of local 
history 

There are streams in every community along which 
are found stones of all sizes and shapes Occasional 
collections of these should be made, accompanied by 


the children in order that they might have a better 
idea as to how they were formed 

In the collection might be the head of a dog, sheep 
or goat and also the skeleton of any bird that could be 


found. There should also be small pieces of different 
trees showing a cross-section with the annual rings of 
growth. The annual ring of growth is defined as “The 


layer of wood produced by the diameter growth of a 
tree in one year, as seen On a Cross-section Under 
normal conditions one ring is produced each year 
Trees that grow fast have wide rings distin 
while those of slow growth have very narrow rings 
that can hardly be distinguished These rings wouid 
enable the teacher and pupils to determine the age of 


marked, 


various trees and to make a study concerning their 
growth. 

The people of a school in one section of the United 
States could easily collect specimens from those of 
another. People of the North and Kast know very little 
about the growth of cotton and peanuts A teacher 
could write to a postmaster of some town in the South 
or Southwest, asking for the name of some one who 
might send these plants 

(Continued on page 155) 























Left: The ticket seller with his automatic telephone, by means of which he can make instant connection with the Pullman clerk who has charge of the train in which he is interested. 
Right: The same view from behind the scenes, showing the place where the ’phone reposes when not in use 


The equipment by aid of which the ticket agent can make Pullman reservations in a few seconds while selling the ticket 
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The New Concepts of Time and Space 


A Brief Account of What Einstein Has Done to These Fundamental Notions 


By Jumbo (Montgomery Francis, New York) 








W EF have all had experiences, on trains 
and boats, illustrating our inability 
to tell, 
ternal 


without looking off to some ex 


body, whether we are at rest or 
uriformly; and 
tell, 


some 


moving when we do so 
look, to 
ground or 
both 

P 


be the seat of 


reference to the 
external to 
whether ours or the other 
Uniform motion 
because we find no 
where in the universe a body in the unique 
from which alone 
measured, 

theory of light with its 
space-filling ether seemed to 
standard for the con- 
motion, and for its 
with light 
Michelsen and Morley 
looked for this absolute motion they found 
it AMERICAN, 
Checking Up Ein 
stein.”’) fo the physicist, observational 
student of the external world, nothing ex 
what he can 


there So I Bu 


without 
other point 
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motion 
must be reiative, 
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absolute motion might be 
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experiment 


ravs But when 


no trace of ( ScrenTiPric 
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virtue. 


ists save observationally 


observe is not 


never 


no means whatever may we regard tni- 


form atraight-line motion aa other than 





reiative 


suited to supplement the winner's. 


in detail. 


limits of 3,000 words. 


the procession. 


HAT we present here, though altogether a praiseworthy effort, 
is not necessarily the second-best of the Einstein essays. 
have selected it for this prominent position, perhaps because it is 
the one already referred to as appealing to our personal taste, but 
rather, we hope, because it seems to us of all the essays the one best 
Like Mr. Bolton, Mr. Francis is 
obliged to bring in points which he has not the space to develop fully, 
and to suggest viewpoints which it is not possible for him to set forth 
The topics which he does discuss fully, however, are just the 
ones which Mr. Bolton slides over or excludes entirely, while he has 
comparatively litile to say in duplication of the paragraphs in which 
Mr. Bolton spreads his subject in greatest detail before the reader. 

The Judges and the present reviewer are united in admiration of 
the amount of material which Mr. Francis has compressed within the 
In this respect he stands easily at the head of 
Indeed, his essay is so closely written that we are in 
some doubt whether this should be regarded altogether as an unalloyed 
Certainly if its literary merit were any less, the compactness 
of his essay would make its reading a matter of some difficulty. 

In justice to all concerned, we ought to say that the subheads and 
the two bracketed sentences in Mr. Francis’ essay, together with his 
references to our article of December 4th, have been supplied edi- 
torially. 


-THE EINSTEIN EDiTor. 


observer on another framework, the hori- 
zontal and vertical distances X’—x’ and 
Y’—y’ between P and Q are different. But 
for both, the distance from P direct to Q 
is the same. In each case the right tri- 
angle PQM (or PQM’) tells us that: 

PQ = W(X — x)? + (Y — y)? = 

V CX’ — x’)? + (Y’ — y’)? 

Imagine an observer so dominated by 
his coordinate system that he knows no 
way of relating P with Q save by their 
horizontal and vertical separation. His 
whole scheme of things would be shat- 
tered by the suggestion that other observ- 
ers on other reference frames find differ- 
ent horizontal and vertical components. 
We have to show him the line PQ. We 
have to convince him that this length is 
the absolute property enjoyed by his pair 
of points; that horizontals and verticals 
are merely relations between the points 
and the observer, result of the observer's 
having analyzed the distance PQ into 
two components; that different observers 
effect this decomposition differently ; that 
this seems not to make sense to him only 
because of his erroneous concept of a 
fundamental difference between verticals 


We 























As a further direct « 
Michelsen-Morley 
li. Light ina 
186,550 miles per 


their velocity of re 


nsequence of the 
xperiment we have 


acuum presents the same velocity, C = 


second, to all observers whatever 
motion In addition to being 


experimentally established, this is necessary to support 


lative 


I, for if light will distinguish between our velocities, its 


medium is necessarily a universal standard for abso- 
lute motion But it is contrary to common sense to 
suppose that if I pass you at 100 miles per hour, the 


Same light impuise 
©. We feel, instinctively, that space and time are not 
tituted as to this possible. But the fact 
And when common 
sense and fundamental concepts clash with facts, it is 
that must yield. We have survived such 
had to change the funda- 
up-and-down AMERICAN, 


an pass us both at the same speed, 
so cons make 


has been repeatedly demonstrated 


not the facts 


crises, potably one where we 


mental concept (ScIENTIFI 





Like direction, it is merely a relation between these 
and the observer—a relation whose value changes with 
the observer's velocity relative to the object. If our 
ideas of the part played in the world by time and 
space do not permit us to believe this, we must alter 


P . « 
those ideas. [Let us see how we may do this.] 


A Word of Points 

To deal with points in a plane the mathematician 
draws two perpendicular lines, and locates any point, 
as P, by measuring its distances, X and Y, from these 
“coordinate axes.” The directions of his axes acquire 
for him a peculiar significance, standing out above 
other directions; he is apt to measure the distances 
X x and Y y between the points P and Q in these 
directions, instead of measuring the single distance PQ. 
We do the same thing when we say that the railroad 
station is five blocks north and two east. 

The mathematician visualizes himself as an observer, 
framework. For another 


located on his coordinate 


and horizontals. 
We too have created a distinction in our 


minds corresponding to no sufficient reality. Our 
minds seize on time as inherently separable from 
space. We see the world made up of things in a con- 


tinuum of three space dimensions; to make this dead 
world live there runs through it a one-dimensional 
time continuum, imposed from without, unrelated. 


The Four-Dimensional World of Events 

But did you ever observe anything suggesting the 
presence of time in the absence of space, or vice versa? 
No; these vessels of the universe always occur to- 
gether. Association of the space dimensions into a 
manifold from which time is excluded is purely a phe- 
nomenon of the mind. The space continuum cannot 
begin to exist until the time dimension is supplied, nor 
can time exist without a place to exist in. 

The external world that we observe is composed, not 
of points, but of events. If a point lacks position in 
time it does not exist; give it this position and it 
becomes an event. This world of events is four- 
dimensional—which means nothing more 





Dec. 20, 1919, p. G02, “The Nature of Things”); if an 
other one is here, says Einstein, let us meet it. 

Chis the Special Theory of Relativity does It a 
cept Postulate i and It above: their consequences it 
ded nd interprets For extensive 
demonstration of these I lack space, and 
this has been satisfactorily done by others 














terrifying than that you must make four 
measures to locate an event. It does not 











so» it is not my chief duty; but clearly a x ole X-x “Ps mean, at all, that you must visualize four 
they will be startling. For the very ray tt \ mutually perpendicular lines in your ac- 
of light which refuses to recognize our Pass customed three-space or in a four-space 
relative motion is the medium through y / \ analogous to it. If this world of four 
which I must observe your system and A F \4 dimensions seems to lack reality, you will 
you ming ane '? be able to exhibit no better reality for 
It turns out that [| get different values A / \ your old ideas, Time belongs, without 
for lengths and time intervals in your ~~ / \ 4. question; and not as an afterthought, but 
su m than wou get, and vice versa And ~ =» / as part of the world of events. 
we are both right For me to accept - K “1 , \ \ To locate an event we use four meas- 
your “correction” were for me to admit \ r > Me | Ps \ ures: X, Y and Z for space, T for time. 
that you are at absolute rest and I in \ ~ \ f } Ps » Using the same reference frame for time 
ibsolute motion, that your measure of \ Po \ vA a §&. and space, we locate a second event by 
ae « — a“ 4 \ the measures x, y, z, t. Minkowski showed 
light velocity is right and mine wrong \ “., his 
. / ‘ i » itv 
admissions barred by the postulates. We \ \ Js Ps +* \ that the quantity 
have nothing to correct: we can only re¢ \ \ /Q-~ + : \> } (X x)? + (¥Y — y)?+ (Z— z)?— 
egnize the reason for the discrepancy / (CT — Cty? 
zg rm 4 (Cl Ct) P 
and knowing our relative velocity, each x Ys , 1 " 
: “ 7 is the same for all observers, no matter 
ean calevlate from his own results what “nn ao el oe > . 
' We find , oat \ od how different their x's, y's, z’s and t’s; 
he sth ~ will iv e ‘ ~ Tse ‘ . » & . 
the othe I fine rf cours » Pe a oh. just as in the plane the quantity 
that at ordinary velocities the discrep } \ wy + \ a x y 
; , _ wan (X — x)? + (Y — y)? 
ancy is many times too small for dete \ P \ ; 
tion: but at relative velocities at all com q \ is the same for all observers, no matter 
parable with that of light it rises above | oa how different their x’s and y’s. 
p ODBC VE A BOTIROS Such a qu ity, ring s e 
the ol rvational horizot \ a An observer using the horizontal- ' a quantity, having the same valu 


To inquire the “true” length is mean 


ingless. Chicago is east of Denver, west 
of Pittsburgh, south of Milwaukee; we do 
not consider this contradictory, or demand 
the “true” direction of Chicago. Einstein 


finds that the concept of length, between 


points In space or ever ts in time, does not 


as we had supposed represent an intrin 





sic property of the points or the events 


“vertical” parts. 


Pa \ because in 


another, split up the 





time and space. 


vertical set of axes, and one using 
a” the oblique set, resolve the distance 

PQ differently into “horizontal” and 
This is analogous 
to the way in which observers em- 
ploying different axes in time-space, 
relative motion to one 
interval be- 
tween two events differently into 


for all observers, is absolute. In the 
plane it represents the true, absolute dis- 
tance between the points—their intrinsic 
property. In dealing with events it rep 
resents the true, absolute “interval,” in 
time and space together between the 
events. It is not space, nor time, but @ 
combination of the two. We have al 
ways broken it down into separate space 
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and time components. In this we .are as naive as 
the plane observer who could not visualize the distance 
PQ until it was split into separate horizontals and ver- 
ticals. He understood with difficulty that another 
«bserver, employing a different reference frame _ be- 
eause in different position, would make the decompo- 
sition differently. We understand with difficulty that 
nnother observer, employing a_ different reference 
frame because in uniform motion relative to us, will 
decompose the “interval” between events into time and 
space components different from ours. Time and space 
are relative to the observer; only the interval represent- 
ing space-time is absolute. [So common sense stands 
reconciled to the Special Theory of Relativity. ] 


Successive Steps Toward Generality 

Is then our laboriously acquired geometry of points 
in a three-dimensional space to go into the discard? 
By no means. Jeans, investigating the equilibrium of 
gaseous masses, found the general case too difficult for 
direct attack. So he considered the case where the 
masses involved are homogeneous and incompressible. 
This never occurs; but it throws such light on the 
general case as to point the way toward attack on it. 

Euclidean geometry excludes motion, save that engi- 
neered by the observer; and then the time is imma- 
terial. Time does not enter at all; the three space 
dimensions suffice. This simple case never occurs 
where matter exists; but its conclusions are of value in 
dealing with more general cases. 

When we look into a world alleged to be that of 
Euclid and find motion, we may retain the Euclidean 
concept of what constitutes the world and invent a 
machinery to account for the motion; or we may aban- 
don the Euclidean world, as inadequate, in favor of a 
more general one. We have adopted the second alter- 
native. 

Newton's laws tell us that a body free to move will 
do so, proceeding in a straight line at uniform velocity 
until interfered with. We do not ask, nor does the 
theory tell us, whence comes the initial motion. There 
is no machinery to produce it; it is an inherent prop- 
erty of Newton’s world—assured by the superposition 
of the time continuum upon Euclid’s world to make 
Newton's, accepted without question along with that 
world itself. 

But Newton saw that his world of uniform motion, 
like Euclid’s, was never realized. In the neighborhood 
of one particle a second is interfered with, forced to 
give up its uniform motion and acquire a constant ac- 
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celeration, This Newton explained by employing the 
first of the alternatives mentioned above. He tells us 
that in connection with all matter there exists a force 
which acts on other matter in a certain way. He does 
not display the actual machinery through which this 
“force” works, because he could not discover any ma- 
chinery; he had to stop with his brilliant generaliza- 
tion of the observed facts. And all his successors have 
failed to detect the slightest trace of a machinery of 
gravitation. 

Einstein asks whether this is not because the ma- 
chinery is absent—because gravitation, like position in 
Euclid’s world and motion in Newton's, is a fundamen- 
tal property of the world in which it oceurs. His 
point of attack here lay in precise formulation of cer- 
tain familiar facts that had never been adequately 
appreciated, These facts indicate that even accelerated 
motion is relative, in spite of its apparently real and 
absolute effects. 


Gravitation and Acceleration 

An observer in a closed compartment, moving with 
constant acceleration through empty space, finds that 
the “bottom” of his cage catches up with objects that 
he releases; that it presses on his feet to give him the 
sensation of weight, ete. It displays all the effects 
which he would expect if it were at rest in a gravita- 
tional field. On the other hand, if it were falling 
freely under gravitational influence, its occupant would 
sense no weight, objects released would not leave his 
hand, the reaction from his every motion would change 
his every position in his cage, and he could equally 
well assume himself at rest in a region of space free 
from gravitational action. Accelerated motion may 
aliays be interpreted, by the observer on the system, 
as ordinary force effects on his moving system, or us 
gravitational effects on his system at rest. 

An alternative statement of the Special Theory is 
that the observed phenomena of uniform motion may 
equally be accounted for by supposing the object in 
motion and the observer with his reference frame at 
rest, or vice versa. We may similarly state the General 
Theory: The observed phenomena of uniformly ac- 
celerated motion may in every case be explained on a 
basis of stationary observer and accelerated objective, 
or of stationary objective with the observer and his 
reference system in accelerated motion. Gravitation 
is one of these phenomena. It follows that if the ob- 
server enjoy properly accelerated axes (in time-space, 
of course), the absolute character of the world about 
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him must be such as to present to him the phenomenon 
of gravitation. It remains only to identify the sort of 
world, of which gravitation as it is observed would be 
a fundamental characteristic. 

Euclid’s and Newton's systems stand as first and 
second approximations to that world. The Special 
Relativity Theory constitutes a correction of Newton, 
presumably because it is a third approximation. We 
must seek in it those features which we may most hope- 
fully carry along into the still more general case 

Newton's system retained the geometry of Euclid. 
But Minkowski'’s invariant expression tells us that 
Einstein has had to abandon this; for in Euclidean 
geometry of four dimensions the invariant takes the 
form: 


l (xR — xp? + (YY — y je (Z %) (Tr t)?, 


analogous to that ef two and three dimensions It is 
not the presence of the constant C in Minkowski’s for 
mula that counts; this is merely an adjustment so that 
we may measure space in miles and time in the unit 
that corresponds to a mile, It is the minus sign where 
Euclidean geometry demands a plus that makes Min 
kowski’s continuum non-Euclidean 

The Einstein Editor has told us what this state 
ment means (ScreNTIFIC AMERICAN, Sept, 18, 1920, 
“New Concepts of the past Century’; and Dec, 4, 
1920, “That Parallel Postulate’). I think he has made 
it clear that when we speak of the geometry of the 
four-dimensional world, we must not read into this term 
the restrictions surrounding the kind of geometry we 
are best acquainted with—that of the three dimensional 
Euclidean continuum. So I need only point out that 
if we are to make « fourth (and we hope, final) ap 
proximation to the reality, its geometry must pre 
serve the generality attained by that of the third step, 
if it goes no further, Einstein accordingly examined 
the possible non-Euclidean geometries of four di 
mensions, in search of one displaying fundamental char 
acteristics which, interpreted in terms of space-time, 
would lead to the observed facts of gravitation. The 
mathematics of this investigation is that part of his 
work which, we are told, but twelve men can follow: 
so We may only outline his conclusions, 


Einstein’s Time-Space World 
If we assume that in the neighborhood of matter, the 
world of space-time is non-Euclidean, and that its curva 
ture or distortion or non-Enclideanism is of a certain 
(Continued on page 155) 
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in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
respondents will be withheld when so desired. 





The Gravitational Function 
To the Editor of the Screntiric AMERICAN: 

In your issue of July 24, 1920, under “Notes and 
Queries,” replying to G. S. DeH., who asks, “Is gravity 
Strongest at sea-level or does it increase as one nears 
the center of the earth?” you make the statement, 
“Gravity is greatest at the earth's surface and di 
minishes as one goes either above or below the earth's 
surface.” 

It strikes me that this is a serious though rather 
common misconception of the truth. S. E, Coleman in 
his text-book, “Eiements of Physics,” published in 1906, 
makes a similar mistake, which he admitted only 
when confronted with the mathematical proof of the 
error. 

His statement and yours above quoted would be 
true if the earth were a sphere of uniform density 
throughout; but this is not the case at all, the aver- 
age density being about 5.56 while the extensive out- 
ward “shell” reaches only about half that figure. This 
would force the interior portion to have a density of 
perhaps twice the average. 

Now as we pass within the body of the earth the 
“shell” penetrated does not exert a backward (up- 
ward) pull, but, as is well known, is neutral. We 
are, however, approaching the denser interior sphere, 
With a consequent increase in its gravitational effect ; 
and this, for a distance, more than compensates for 
the neutralization of the attraction of the lighter ex- 
terior “shell” passed through and consequently grav- 
ity is meantime increasing instead of growing less as 
is often careslessly assumed. 

If we assume a constant increase of density from 
the surface to the center of the earth, which is prob- 
ably about correct, it will turn out that gravity in- 


stead of being “greatest at the earth's surface” will 
be greatest at a depth of about 600 miles—and 600 
miles is about 15 per cent of the earth’s radius! 
If my reasoning is not. approximately correct I 
should be glad to see a discussion of the case. 
Forsyth, Georgia. WapbeE HAMPTON STEMPLE. 


A Protest from North Dakota 
To the Editor of the Screntiric AMERICAN: 

When I first commenced to read your paper more 
than thirty-two years ago, I though it to be a substan- 
tial paper, and so I believe it is in the present age, as 
a rule, only I have to denounce the Einstein Editor as 
more so unfair, than fair to the reader. 

Maddock, N. Dak. Oar H. Foss. 


An Anticipation of the All-metal Airplane 
To the Editor of the Scienriric AMERICAN: 

Some eight or ten years ago you published drawings 
and detailed description of an all-metal monoplane. As 
I remember, the finished picture of this machine was 
on the front cover of the Scirentiric AMERICAN and de 
tailed drawings were on the inside. I cannot remember 
even the year in which this appeared ; but it was before 
the World War—probably about 1908. In my estima 
tion the idea was so far ahead of the times that it 
would be very desirable to reprint the whole article. 
At any rate—if at all possible to supply me with a copy 
—I will be very grateful. There were no wires on the 
outside; the wing spread was about 50 feet, but the 
wings were very narrow—and a speed of 150 miles 
per hour was predicted—all of which we have now 
with the exception that the machine you displayed had 
finer lines. J. Russert Jones. 

Tacoma, Wash, 

[The article referred to was published in the Scien 
TIFIC AMERICAN Of Oct. 22, 1910, and was republished 
in our issue of Aug. 14, 1920.—Enprror.] 


Paper from Corn Husks 
To the Editor of the Screntiric AMERICAN: 
3efore wood pulp became the main reliance for paper 
stock attention had been called to corn husks, which 
were found to make excellent paper. The fiber is very 
strong. It is true of the husk only, not the stalk or 


leaves, and is the part not valuable for feed when dry 

The corn crop now reaches three billion bushels, and 
for every bushel there must be several pounds of husks 
Pauper stock of spruce, poplar and other woods has be 
come so costly as to make the substitution of husks 
possibly a profitable operation for the farmer, espe 
cially in the great corn growing states. The husking 
season, as with the grain itself, may be a matter of 
weeks or months, and the material deteriorates but lit 
tle from exposure to weather, as the husks shed rain or 
dry quickly, and they are now a waste product. At 
only one pound of husks to the bushel of corn, a billion 
bushels would yield half a million tons of husks, and 
five pounds per bushel would be a low estimate or two 
and one-half million tons, Thrice that, if all could 
be utilized, would make a very material addition to 
paper stock, There is also the possibility of valuable 
by-products in the process of manufacture, as is the 
case with the coking of coal. 

In order that the editor may see for. himself how 
lavishly Nature provides a wrapper for one of the 
most valuable crops, and how tough and fibrous it fs, 
I am sending to him by parcel post herewith two ears 
of corn unhusked, though not fully dry he possibili 
ties of such an abundant supply of an annual crop 
seem almost boundless, Gro, 8. Pann. 


Waterville, Me. 


Sunspots and Terrestrial Temperature 
To the Editor of the Setentiric AMERICAN 
During the past fifteen years the question of the flue 
tuation of solar radiations has been critically investi 
gated, It has been determined that the spotted areas 


of the sun have a lower temperature than the general 
photospherie surface. Guided by this fact, Koppen, 
Newcomb, Abbot and Fowle and others have shown 
that the average surface temperature of the earth is 
slightly less during the maximum of the sunspot period 
than it is during the minimum phase of that period 
At present the spot period is running to minimum and 
for several months the sun has been aimost free from 
spots. The climatic effects of this periodicity of the 


output of solar radiation should justify the 
meteorologists and result in studies of practical use, 
Baltimore, Md, W. FE. GLanvitu 


attention of 
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he I h tw f the spot lichts used for unusual lighting effects. The light at his right has the switch on the standard, while the one at his left is of an 
ht head. Cente How the spot light is employed for “back lighting’’—an effect which causes the actors to stand out from the background and which 
° r ht: Operatir a pa of overhead spot lights which are being played on the principals in an elaborate scene 
Motion picture spot lights and how they are used to produce beautiful screen effects in our present photoplays 
Fy 7 ° . 
‘ilm Lighting as a Fine Art 
Litt 12 1 Ine? as a Fine r 
; Explaining Why the Fireplace Glows and Why Film Stars Wear Halos 


By Frederick S. Mills 


Electrical Illuminating Engineer at the Lasky Studio, Hollywood, Calif. 


rts of ition picture production used almost entirely in American studios. Even when the perspective. Sometimes the error is made of put- 
A nation Such terms as the scene is taken in a setting which is out on an open ting too intense a spotlight on the hair of the player. 

IK lies I Are and “Spots” are becoming stage, a battery of artificial lights is used to insure This forms a sort of halo, 
ressiol even to people who have never a regularity in lighting, despite the time of day. Different types require different intensities of light 
of a motion picture Klieglights,” the big lights with double carbon ares, for the back lighting, and a study must be made of this 
' | technical knowledge of elee which are generally diffused with ribbon glass or a relation before ideal results can be obtained. For in- 
wi-opaque curtain to break the sharpness of the stance, a blond does not require such an intense light 
goers is why ar ight, are used for general illumination, or as a prime as a brunette. These yarious degrees of intensity are 
essarv—why the lat light to illuminate the entire setting or scene. obtained by regulating the size of the beam of light 
iphed in the sunlight rhis The use of spotlights, which are small lights with and by the use of a diffuser which fits in front of the 
it might at first single carbon ares and condensers, is more involved condenser, or lens, and is known as a “frost” because 
early days of motion pictures the most common use of the spotlight is for backlight it is made of “frost” paper. This “frost”. tones down 
t vas used, most of the ng. By focusing a spotlight on the back of the heads the sharpness and intensity of the light and makes it 

t phed in natural daylight. But of the principals, the image or images are caused to — softer. 

be seen that merely by the use stand out from the background and the figures are Spotlights are also used for what is known as cross- 
ortunt to the mo more pronounced and thus better depth is obtained. If lighting. For this purpose, the spotlight is placed 
ts pre it advanced stage of artistic this were not done, the figures would go dead against so that it might throw a beam of light across the face 

d be obtained In the second place, the background, no matter how far out they stood in of the player. This is for the purpose of destroying 
erstood that ‘ es the effect of certain facial 

, lines or expressions produc- 
ing shadows, or shadows 
from the nose, chin, or other 
features, In the case of 
cross-lighting, another spot 
light is often placed exactly 
opposite the first so as to 
counteract any shadows 
cast by the first. At times 
it is also necessary to place 
what is known as a “baby 
spot” on the floor and throw 
a beam of light up under the 
features of the player. 

The relation of make-up 
to lighting must also be 
studied by the electricians 
and cameramen. A dark 
make-up requires a much 
more intense light than a 
lighter make-up; and when 
there are two persons in the 
scene, possibly a star and a 
leading player, if one has a 
dark make-up and the other 
a light, much care must be 
exercised in so regulating 
the light that it neither 
“burns up” the light make- 
up nor is of insufficient 
strength to light up the 
dark make-up. A happy me- 
dium must be struck in 
eases of this kind, so that 
all get equal benefit from 
the light value, as it is im- 
possible to have a_ special 
light for each individual and 
attempt to keep it focused 

(Continued on page 157) 























Interior view of main studio floor of the Paramount studio in Long Island City, N. Y., showing the 
battery of mercury vapor lamps suspended from trolley rails on the ceiling 
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The Army School for Weather Observers 
By George Gaulois 


HOSE who read the army recruiting posters “Learn 

while you earn” may not realize what a wealth of 
choice the army offers to its learners. Weather fore 
casting? Yes, the army teaches that, too, as well as 107 
other courses, in its new program of education and o¢ 
eupational training for soldiers who enlist. Camp Vail 
is one of the very few places in the world where a man 
can learn to be a meteorologist. 

The class-room is a sunny, wind-swept platform. 
Here are the instruments for measuring the tempera 
ture and pressure of the air, the direction and force of 
the wind, the amount of rainfall, and the action of the 
invisible air-currents a mile from the ground. Read- 
ings are taken at exactly the same moment as in all 
the thirty-seven weather stations of the Signal Corps, 
widely separated throughout the country, and simul- 
taneously with the readings of the numerous weather 
offices of the Department of Agriculture. Any varia- 
tion of time between these readings makes part of them 
useless or involves a considerable amount of correction. 

More than $200,000 has been expended on the mete- 
erological apparatus at Camp Vail, and the course of 
instruction is being conducted by a highly-paid consult- 
ing engineer, Arthur A. Rausch, formerly with the 
Weather Bureau. He is assisted by a staff of non- 
commissioned experts, and they have the exclusive at- 
tention of their class during the six months; that is, 
no student is allowed to follow other studies in the 
school at the same time. 

When he has completed the class-work at Camp 
Vail, a meteorological student may be stationed near 
Aberdeen, Md., where the Army heavy guns are tested. 
For since artillery has been developed until a projectile 
may travel ten or fifteen miles, weather conditions en- 
ter vitally into the result It costs several hundred 
dollars to fire one of the enormous engines of war 
used by the coast defense, and no steps are spared to 
guarantee a hit on the target when the signal is given- 
“Fire!” 

Several varying currents of air will be encountered 
by the shell in its flight. These will not be the same 
as the particular breeze at the firing point; moisture 
in the air on one day will cause a projectile to behave 
differently ; heat and air-pressure will also affect the 
accuracy of the calculated course of the shell; so, to 
the normal calculations necessary to make half a ton or 
so of steel hit a target far out on the horizon, mathe- 
matical corrections are made for the special weather 
conditions of the day. These are based on informa 
tion furnished by the Signal Corps. 

Or, the student of weather may be assigned inland to 
one of the fifteen weather offices which help the Air 
Service. Aircraft have been so perfected that local 
weather conditions make little difference for short 
flights, but when a cross-country flight is contem 
plated, the pilots want to know in advance what sort 
of weather they are going to find. They get this in 
formation from the Signal Corps’ weather sharps. 
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The separator that picks out vetch seed from that 
of the other grain grown in the same field 


It is largely on the account of the Air Service that 
these observations are made, for they always include 
records of the weather at an altitude of 1,500 meters. 
This is not furnished by the weather bureau operating 
in the Department of Agriculture, except in about fif 
teen stations which were abandoned by the Army after 
the World War. 

In return, the Army stutions are provided with the 
weather bureau's records, as both services work hand 
in hand. It helps the accuracy of the weather bu- 
reau’s predictions to know how the elements are be- 
having a mile up. When the Americans got to France, 
they found no such codrdinated weather service as 
exists in this country, and the Signal Corps was forced 
to establish its own stations. No gas offensive meas- 
ures of any size could be taken without reliable weather 
forecasts, except at great risk to our own troops. 

Everyone who served in the trenches knows, of 
course, the tiny wind-vanes that were mounted along 

(Continued on page 158) 


Round Seeds and Mechanical Ingenuity 
By S. R. Winters 


AIRY vetch, the most widely grown of leguminous 

forage crops with the possible exception of sweet 
clover, usually forms companionship with grain in cul 
tural practices Not unlike the Biblical parabie of 
separating the wheat from the chaff, the hairy vetch 
seed must be divorced from other grain in order to 
obtain a commercial seed supply. Ordinary seed sep 
arators are inadequate; consequently, there is on the 
market a simple but ingenious device which is described 
by the Bureau of Plant Industry of the United States 
Department of Agriculture as the keystone of the 
hairy-vetch seed industry. 

Devoid of moving parts, this separator functions by 
gravity and centrifugal force, the seed being fed into 
hopper at the top of the machine and follows the 
devious course which winds like the thread of a screw 


The mechanism consists of three or more spiral chutes 
having a common center mounted on a vertical column, 
the outer chute being larger than the others and fitted 
with a vertical rim. The mixture of vetch and other 
grain, which was a companion crop in farming prac 
tices, is fed into the hopper, whence it 
equally to each of the small spirals. Remove a slide 
and the conglomeration of seed whirls down through 
these spirals at a rate that would be considered as 
exceeding the speed limit if traveling on the National 
highways. Only a few brief seconds intervene be 
tween the entrance of the seed at the top of the ma 
chine and their exit at the bottom 

Fortunately, Nature came to the rescue of latent 
mechanical ingenuity Hairy-vetch seed are round and 
smooth in formation while oats, rye, and other grains 
are flat-sided or oblong. This machine capitalizes this 
essential distinction, The hairy-vetch seed roll swiftly 
to the outsides of the spiral where they bridge an edge 
or chasm and fall into the spacious outside spiral! 
Seed not thus shaped do not glide so readily, but cling 
to the center of the spirals and are discharged from a 
central spout at the base of the device. Healthy hairy 
vetch seed are estranged from the faulty ones by a 
vertical partition situated at the base of the large 
spiral. A spiral separator has a daily capacity of 
divorcing from 25 to 80 bushles of mixed seed 


distributed 


Making Porous Bricks of Slag 

HE slag which is a by-product in foundries has 

long been used both in making bricks and in « 
ment, but a new method of employing it has recently 
been devised in Germany According to Stahl und 
ght 
ght and ap 
pearance and employed mainly for building inside 


Hisen this consists in the production of extremely | 


bricks, resembling pumice stone in wei 


walls. The slag employed in making these bricks is 
passed horizontally in a molten form through wate 
the steam which arises mingles intimately with th: 
jet of molten slag and thus preduces, in escaping, an 
artificial pumice stone, in what is probably the same 
manner that natural pumice is formed 
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EE 
Photos by photographic class, Camp Vail 


Left: Getting the weather by ’phone. Signalmen follow the meteorologists and fix their instruments to any handy tree. 


Center: The Camp Vail establishment where a soldier learns to b« 


weather sharp. Right: Meteorological class at the Signal Corps school sending up a balloon to get the wind direction at one-mile elevation 


How the Army teaches weather observing to those of its men who wish to learn 
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Some Details of a Little Known California Industry 








By Arthur L. Dahl 


















where salt 





Francisco Bay, 
works occur on both the 
Alameda and San Mateo 
sides of the bay, and the re- 
fined salt from these plants 
is said to be equal to any 
found on the American mar- 
ket. Here the salt-making 
season extends from about 
the middle of May to the 
middle of September, or 
even longer, depending upon 
the length of the “dry sea- 








Harvesting ocean salt in California. 2. Piling the raw salt from ocean water to dry at San Francisco Bay plant. 


3. Salt pyramids piled for drying on San Francisco Bay 


How salt is recovered from the waters of the Pacific 


from the salt works on Great Salt Lake, in Utah, and 
at Syracuse, N. Y., practically the only solar salt plants 
in the United States are in California. On San Fran 
numbers of solar plants, 
southern California, near Long 


there are these 
ind others operate in 
Beach and San Diego. 
water contains, on an average, 3.77 per cent 
of salt, although the salinity of ocean water varies in 
different localities, owing to evaporation and other 
causes, For instance, the waters of the Pacific in the 
vicinity of San Diego contain an average of 4 per cent 
of salt. while that farther north is less. 

In the manufacture of salt by the process 
natural forces are utilized wherever possible, for it is 
only by this that the business can be made 


cisco Bay 


Ocean 


solar 


means 


profitable At each plant an average of over’ 1,000 
acres of low-lying land is utilized as salt ponds. The 


land is divided off into a number of ponds, each sur- 
rounded by earth dams or dikes, and connected with 
one another by flood gates. If the conditions will per 
mit, the water is let into the various ponds by the 
force of the tide, and where pumping is necessary, wind 
mills furnish the power. 

The center of the California salt industry is on San 


son.” Since practically no 
rains fall in California dur- 
ing the summer months, and 
the days are sunny and 
warm, the evaporation of ocean water can be carried 
on with great regularity and precision. While the 
waters of San Francisco Bay are less salty than the 
ocean, owing to the discharge of the Sacramento and 
San Joaquin Rivers therein, yet the absence of fogs 
and the adaptability of the marsh lamls of the bay 
overcome this handicap, and after the first of July the 
discharge of fresh water into the bay materially de- 
creases, and the maximum salinity is secured. 

At the solar salt plants the various ponds are known 
as storage, intake, receiving or tide ponds into which 
the salt water is received from the bay, the concen- 
trating ponds, and the crystallizing ponds. The ponds 
between the tide ponds and the crystallizing ponds are 
known as secondary or pickling ponds. 

The sea water enters the works through a canal 
or slough which connects with the receiving ponds, 
provided with flood gates that open and close automat- 
ically as the tide ebbs and flows. In some plants, such 
as at Long Beach, new ocean water is being added to 
the plant constantly, but most of the bay plants intro- 
duce new water only at high tide, and store the water 
needed for the evaporating ponds. 

The sea water is run from one pond to another and 
allowed to remain in each 
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mit fo uring hide Many chemical industries 
t it brine in the preparation of chemicals having 
i base, such as soda ash, and caustic soda Alto 
er, salt hi many uses, and the United States an 
consume more than 50,000,000 burrels 
No country in the world has more abundant or more 
Vicle distributed salt resources than the United States, 
t iit is found some form, in all parts of the 
runitt ind the supply seems inexhaustible Many 
ur salt deposit ind reservoirs of brines, are unde 
yped for vant of markets, as our domestic de 
mands and a constantly growing export trade is easily 
pplied from the salt works already in operation, and 
f thes in be greatly expanded if the occasion 
requ 
Our salt supplies come from three different sources 
the mining of rock salt in such states as Michigan, 
)} Kansa and others, the making of salt from 
natural brines pumped from below the surface in 
the same ind many other 
Faster nd Central States, 
om h evaporation of 
coal water on the Pacific 
( " and it syracuse, 
\ Since th iveruge 


value per barrel of all salt 
irketed in this 


the neighborhood of forty 


eountry is 








for a given period, until 
gradually the water becomes 
more and more saline and 
this concentrated water is 
then let into the crystalliz- 
ing ponds when crystals of 
salt have begun to form. At 
some plants when the pickle 
in the salt ponds has 
reached a strength of 29 de- 
grees B., the bittern with 
some salt in it is run into 
other ponds, where it evap- 
orates until a concentra- 
tion of 32 degrees B. is 
reached, when the mother 
liquid is allowed to go to 
waste. 

On a general average, a 
plant will provide about ten 
evaporating ponds for one 
erystallizing pond, and dur- 
ing the salt season it is the 
aim of the management to 
keep all parts of the plant 
running in unison, so that a 
maximum of salt can be har- 
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Removing the raw salt from the crystallizing ponds 


(Continued on page 159) 
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Solid Fuel for the Gas Engine = PATENTED DRYER & PURIFIER Keeping Check on Factory Air 
By Ralph Howard SS" Poke bar Gas changes direction many By Jacques Boyer 
being removed times and is thorou hiy seperated : 
YHE world-wide shortage of fuels, rom moisture and the very fine THX HE study of industrial atmospheres 
‘I and their constantly increasing cost, duel — escapes the scrubber, | is one of the main tasks entrusted to 
makes imperative theix most efficient Hot water vapor expert toxicologists, They must particn 
use. Not so many years ago, if a man exhaust pipe or in s ki —.! | I larly determine traces of noxious gases 
insisted on burning in his power plant a small: steam generator mae! ppe TQ” lI ie which infest all factories and which are 
] fuel which had to be shipped to him Hi i} Clean, cool and mainly carbonic acid and carbon monox 
. : : ‘ iI dry gas drawn 7 : ' 
from an excessive distance. or which Coal placed in this hopper and aoe offa ie weil ide, In order to estimate with some 
was obtainable only at excessive cost. j then —a producer Drain “i precision the degree of pollution of con 
or which was usable for his purposes Q \ q 1 — fined air, it must be analyzed quickly, 
only at excessive inefficiency, it was no- 3 \ 3 but up to the present laboratory appa- 
hody’s business save his own. Today it <f \ ratus at the disposal of hygienists was 
is as much the business of the fuel ies Ufoke bar f] 7 eee f both unwieldy and difficult to transport 
] producer and of the man who could use fu. baffle ies silly eh M. Kohn-Abrest, Director of the Toxi 
the fuel more cheaply and develop more o. which flows water. > =| cology Laboratory of the City of Paris 
eee : : Av ie o.% is cleaned and cowled here yer : ; 
4 effective heat units from it, as it is the te r has facilitated the operations of his coi 
d business of the prodigal himself. So vt leagues by bringing out a strong and 
much is this the case that a prominent az Scrubber drain simple apparatus permitting the making 
authority on fuel conservation recently Airpipe | ot quick analyses. The most simple and 
stated that the time is not far distant ees Steel shel! practical of the apparatus which he 
when the use of raw coal in the usual Tf Distillation Z uses comprises a pail of zine, with a 
“ : . | istillatlion Aone M = = . . 
fire-box, with its attendant poor econ- Insulating material capacity of about 5 liters, in which the 
" omy and generation of destructive gases, air to be analyzed is drawn in by letting 
will no longer be permitted. / 4 ‘ Firebrick lining water flow through flat bottles, each one 
alt ' One way of avoiding this is to be , ear independent of the others Metal tule 
he ; found in the use of the gas producer. iy +¥5 Decomposition Zona josh Brick with faucets connect these receptacles 
Leo This is in its bare essentials a device WSIS ELAINE SOG if disposed in battery formation on the 
re- if for the conversion of solid fuel into a a ifs Atri aes phe ee lo support copper cover, which may be unscrewed 
rts ' : ume wisige Rage ‘ . : Wig Combustion Zone y, fire brick lining es : ee ae 
, N gas suitable for use in an internal-com \ "Sate é : in order to allow the pail to be filled 
ny ' bustion engine. On the face of this . t' RESET ekareke acre enea 8 The speed of intake, determined by ex 
ar- ' statement, it would appear that, theo- = i periment, corresponds to 120 to i40 bub 
ng retically at least, the producer might \ IRogking Grate A ; t bles and a scale shows the volume of air 
vat with some hope be looked to for a com- —— 5 lean oul doors aspired 
the bination of all the advantages of solid- ea Se ° o 2 In a general way, the Kohn-Abrest ap- 
or fuel handling with all those of the a ‘ i ee rae paratus comprises four bottles, and 
on internal-combustion engine. Practically ;" "9 thanks to their detachableness and rub 
ea- the gas producers heretofore available gf oe re ee ee ee reat | ber connections, they can be used for 
no have not realized this expectation; and “ “a the simultaneous comparison of several 
ur- on this account the mention of the gas Diagramatic cross-section of the latest style gas producer, showing the various suspicious atmospheres. Two are suf 
nd producer does not carry with it, to those parts and indicating their functions ficient, however, for ordinary purposes 
nd who ought to know, the impression that with the first, the carbon dioxide aud 
ed we are talking of something that has scored an assured ing the coal to undergo a partial combustion with free monoxide are admitted, while in the second, the pre: 
he success. But the producer, like everything else, is in formation of gas. This air is drawn through the burn- ence of other noxious emanations is investigated 
he a constant state of attempted improvement; and on the ing fire bed, and with it a proportionate amount of After a long series of experiments, M, Kohn-Abrest 
nd basis of its latest and best performance it ought to be steam is admitted. The function of the steam is to has found that “water of barium” put in a single 
eS recognized as a thoroughly efficient means of power keep the ash from clinkering, and by its decomposition washing bottle permits the totai absorption of car 
ay generation. into oxygen and hydrogen to enrich the gas. bonie acid ,esides, as the carbonate of barium which 
the The gas producer is not in its general outlines a With the majority of the producers that have been is formed settles very quickly at the bottom of th 
le- complicated mechanism. It consists of a steel shell, as offered heretofore, if not actually with them all, steam vessel it is possible to dose, with a little practice, the 
shown in the figure, lined with fire brick and fitted with control has been the unsolved problem, Sudden changes carbonic acid as fast as it collects 
wn grates at the bottom, within a closed ash-pit. The in engine load have interfered with the supply of The simple estimate of a deposit of carbonats 
ich coal is fed into this shell through a specially con- steam, or the steam supply has not been sufficiently sufficient to reveal to an experienced toxicologist the 
en- / structed hopper at the top, which keeps the air away flexible to respond to these changes immediately; the degree of variation of the atmosphere under stniy, 
ids from the surface of the fuel bed. Connected to the top result has been that with every change in load the and he thus avoids protracting the experiment without 
are of the producer by means of a large gas pipe is a quantity or the quality of the gas supplied has suffered. necessity; at an aspiration speed of two liters pet 
scrubber, filled with coke or crushed stone, over which But a producer lately placed on the market replaces hour, it is possible to stop the apparatus after one hour 
nal water is sprayed for cleaning and cooling the gas: and the intricate and expensive steam controls which have in case of an air showing 5 parts impurities in 10,000 
ds, final cleaning is effected by drawing the gas at high been customary with a few simple parts that achieve (normal air), at the end of a half-hour in case of ait 
at velocity through a series of baffle plates. At the other their end with complete satisfaction. Steam is made 1 to 1,000 (confined air), and after a mere ten minutes 
ich end of this line, of course, is attached the intake mani- for this producer in the engine exhaust. As the load in case of air of 4 to 1,000 (very unhealthy air) As 
to fold of the engine in which the gas is to be used. increases, more gas is burned; more burned gas is ex- for the analysis of the other acid gases, it can be done 
LrO- Operation is simple. As the engine runs the vacuum hausted, causing more pressure. This increased pres- immediately, the initial alkalinity of the water of 
iter created by the piston displacement draws air into the sure in turn forces more steam into the producer, barium used is known: it is sufficient to subtract, 
nd producer through properly designed intake valves, caus- (Continued on page 159) (Continued on page 159) 
ach ) - ’ . . ans Ennenemenmammeemnaee — wee on 
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har- Left: The Ogier mercury “grisoumeter” for measuring the amount of firedamp in the air. Center: Portable outfit of the industrial toxicologist. Rights The apparatus removed from the case 
9) and set up for work. 
Rapid and accurate analysis of industrial atmospheres by a new French process 
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length of the aerial circuit. 





Center: 


generators with its control unit at the right 


Rear of panel which controls the wave length of the transmitter. 
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Right: One of the powerful are type 


Some of the transmitting apparatus of the Lafayette radio station 


Why Not Radio? 


Some Technical Advances Which Have Made Wireless Commercially Practical 

















perienced in the usual wire methods of communication. 




















el essence of commercial ee 
| that must be added speed, in At the New York office, for example, two operators are 
aph, telephone and cable communi at work, one receiving and the other transmitting. The 
it vire or radio communication office is located in the financial section, while the actual 
reliable and speedy, it could not transmitting station is in the uptown section, some 
ryd commercial way except in ship three miles away. The receiving loop is on Staten 
hore traffic, in which fields it was Island, some seven miles distant. The transmittin< 
operator in the downtown office controls the uptown 
the technical advances in radio have transmitter by means of a telegraph line and relay ar 
n these columns, hence it would be rangement, while the receiving operator receives the 
describe them here rhe Alexander incoming signals impinging on the loop aerial on Staten 
e Goldschmidt alternator, the vacuum Island, over a telephone line. This dual operation 
ten the are generator, the photo permits of transmitting and receiving simultaneously, 
ind the phonographic recorder—these or two-way traffic at one time. 
iter-<lay devices which have made Dual operation is maintained with Detroit and single 
ation commercially practical It is operation between Detroit and Chicago and Cleveland. 
h have made radio communication Messages can be ‘phoned to the offices, where skilled 
onger need transatlantic sta ‘phone girls take them down on a blank which is 
for hours and even days by adverse at handed to the transmitting operator across the table. 
messages pile up for trans The incoming messages, on the other hand, are copied 
d of transmission has been down on a noiseless typewriter by the receiving oper 
‘ e reception has been ator, and handed to the telephone operator who noti 
‘ ! corresponding speed fies the addressee. Of course, this telephone service 
true, when cables could handle a is not new with this radio system, for it has been a 
tt in the radio systems; but feature of telegraph service for some years back. But 
t ed d radio systems handle the directness and simplicity of this radio system have 
a the huge Paris station, much to recommend them, and it will be interesting to 
| at Sainte Assise = watch whether inter-city radio will spread to other 
| ty eyual to fifty ocean ons ‘ ee . ‘ localities. 

. Tower of the main my ey with the lead-in cable The main aim of radio today, however, is in the di 
me of traffic has obviously resulted ems Whe Gneeene rection of long-distance communication rather than 
pial larly the short jumps from one 
rhead and [ . Be ana . — 5 city to another. Hence 
we . ; hee De the several stations of high 
t find the . 2 g power which are now hand- 

sidera P X tt gs ling transatlantic traffic, 
rrespond ee on ee such as New Brunswick and 
rhe press . F Belmar, N. J., respectively, 
new ipers x the transmitter and receiver 
e first to 4 rs units; Chatham and Marion, 
" w j Mass., respectively, the 
but of | y iT " transmitter and _ receiver 
ess Hy units; Tuckerton and Bel 
h i) rh} mar, N. J., respectively, the 
> pot4 transmitter and _ receiver 
case of > ae units. These stations are 
business i working with Nauen and 
i by the Eilvese in Germany, Sta- 
tem re vanger in Norway, Carnovan 
t public in Wales, and Paris, Bor- 
rk, Detroit deaux and Lyons in France. 
Chicago. in There are several other 
mpeti powerful radio stations in 
legraph and Europe intended for long- 
connecting distance work, which may 
The advan be pressed into commercial 
nm tl case —_— a a service in the not distant fu- 
er none General view of the Lafayette radio station, showing the eight steel towers which support the ture, as the demand grows 
etimes ¢ “antenna network and the station buildings (Continued on page 160) 
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A New Job for the Clam-Shell Bucket 

N excavating for the basement of a large motion pic- 
| ture theater in Vancouver a layer of tough sand- 
stone was encountered. This was broken up in the 
usual fasbion with dynamite and churn drills; but 
the removal of the resulting débris from the hole was 
accomplished in a decidedly novel fashion, as shown by 
our illustration. A contractor gifted with the precious 
quality of imagination was unable to see any good 
reason why the clam-shell grab-bucket could not deal 
with the situation, and sure enough it turned out 
to be quite capable of doing so. The clam shell, oper- 
ated by a stiff-leg derrick and a donkey hoisting- 
engine, quickly lifted the stones and boulders from 
the blast, loading them direct into five-ton trucks. The 
big rock which figures in our picture we are told 
weighed about a ton, but as will be seen the bucket 
handles it without difficulty. A large amount of ma- 
terial was handled in this way at a minimum direct 
cost and at a great saving of time, the loading of a 
truck never consuming more than five minutes.—By 
Theodore V. Berry. 


A Pile Driver for the Ferry Slip 

HE accompanying photograph shows a_ specially 

designed pile driver for driving piles in both the 
inside and outside row at fhe ferry slips at Oakland. 
An extension fastened to the pile driver carries the 
hammer out over the first row of piles for the purpose 
of driving the outside row, thereby making it unneces- 
sary to drive this row with a pile driver carried on a 
barge and floating in the ferry slip. By this means the 
piles can be driven without interfering with the move- 
ment of the ferryboats in and out of the slips of Oak- 
land, California.—By C. W. Geiger. 


Speeding Up Snow Removal 

_gaprmanga ge the first heavy snow of the winter, a 

gang of fifty or sixty men for removing snow from 
the streets of Chicago was replaced by four men and 
the new snow loader shown on our cover this week. 
Besides successfully replacing so many men, the ma- 
chine was able to load so quickly that a great reduc- 
tion was possible in the number of trucks required. 
Four trucks, only, each being loaded in an average of 
tive minutes, were needed where twelve were required 
before when most of their time was spent in waiting 
during loading. 

No change had to be made in the usual scheme fol- 
lowed in removing the snow by hand. Plows attached 
to trucks placed the snow in the long windrows in 
the gutters. In place of swarming gangs of men shovy- 
eling into high trucks, came the loader filling the 
trucks to overflowing so quickly that side boards for 
the trucks to carry a greater load became imperative. 

The machine is mounted on crawlers to gain the best 
traction. It is powered by a four-cylinder truck 
type gasoline engine. A two-armed apron scoops up 
and turns the snow on to a wide cleated belt which 
carries it up to discharge into waiting motor trucks. 
This apron plow is adjustable. It is possible to scrape 
the surface clean or leave enough space to pass over 
any obstruction. Adjustment is made by the operator 
from his platform on the loader. Skirt boards twelve 
inches deep keep the largest lumps on the belt and 
give it an effective carrying width of thirty-six inches. 
The belt is positively driven, being fitted with roller 
chain on each edge. 

Chicago city officials put the loader to work the day 
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Hatch tent for unloading in wet weather 
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Loading the spoil from blasting with a clam- 
shell bucket 


after Christmas to remove the snow on Michigan 
soulevard,. After working the downtown length of the 
Boulevard, the machine worked across into the loop 
district. It ran for thirty hours without a pause, being 
operated by three shifts of eight hours each. A minor 
repair was made and the machine continued. One of 
the things that recommended it most highly to the 
officials in charge was the fact that it would work 
just as hard and tirelessly between midnight and 
morning as at any other time. This is the time when 
men are least efficient if they will work at all. 

















Driving piles in the ferry slip without interrupt- 
ing the service 


Dry Stevedoring in Wet Weather 

J ESSELS are not delayed during the rainy season 
if they are equipped with hatch tents, nor is the 
eargo subject to damage from loading and unloading 
in the rain. This clever use of a canvas or duck tent 
has saved time and money for various shipping con- 
cerns, Before the invention of these hatch tents a 
ship often had to lie idle until the storm blew over. 
With the tents stevedoring proceeds without much re 
gard for the state of the weather. The tents are 
usually furnished in a size 32 feet square at the base 

and 35 feet from base to peak.—By B. L. Butler. 


Cutting Metal with the Oxygen Flame 

T is not for so very many years that we have 

known the possibility of cutting metals with the 
oxidizing flame. Even today, we do not have the clear 
insight into this process which we would have, There 
are many problems in connection with it that are 
not entirely clear, and some that are entirely vague, 
Many others are in a controversial state, the exact na 
ture of what happens upon the application of the 
flame under various conditions are as yet awaiting de 
termination, An interesting discussion of the state 
of present knowledge and the outstanding problems 
will be found in the Screntiric AMERICAN MONTHLY 
for February, under the title “Severing Metals by 
Oxidation.” 
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The Ionic Dissociation Theory 

Mot really competent chemists are familiar with 

this theory in an offhand manner, but few have a 
thorough understanding of it. This is rather deplora 
ble, for the theory is a potent weapon in the hands 
either of the student or the research worker Mr. 
Albert T. 
the ScrENTIFIC AMERICAN MONTHLY fot 
gests a number of interesting and important experi 
ments which are within the easy reach of thi 
mentary laboratory. and which should do much 
der the ionic theory clearer than it has been 
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Primitive Uses for Kelp 

HE importance of kelp in the economic life of 

the Indians of the Pacific coast is seldom properly 
estimated. A number of varieties are found in this 
part of the world which are suitable for human con 
sumption, and which formed a material addition to the 
food stocks of these people. In addition, it wa 
freely used as a bait in fishing for sea-urchins and other 
fish. Jn situ the kelp growths have probabiy saved a 
goodly number of Indians from drowning by provid 
ing a place of anchorage for a canoe caught out in a 
bad squall. Some of the larger varieties have stalks 
and bulbs which are useful as molds and even as 
bottles. The fabric of the stem makes an admirable 
fishing line. The seaweed serves nicely as 
in the construction of houses, Its value as fertilizer 
was well known to the Indians, Likewise they Were 
able to make considerable medicinal use of it In 
short, as narrated in some detail in the Screstirn 
AMERICAN Montuiy for February, the rich marine 
growths were of very great value to the savage races 
of the Puget Sound and California coasts 
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A Battery That Is Different 

A FRENCH inventor has recently put out a battery of 

novel design for which notable advantages are 
claimed, The superficial solution is poor in mineral 
salts and rich in ammonia, so whether used for contin 
uous or interrupted service the battery never contains 
corrosive sults, The salts which are formed by long 
operation of the battery are deposited in the middle 
portion of the vessel, leaving the zinc as well as the 
surface of the liquid entirely clear; as a consequence 


the zinc is at all times fully utilized. The perform 
ance of the new battery is summarized in the claim that 
a cell mounted in a vessel 10 centimeters square and 


22 centimeters high, containing one liter of water and 
125.grams of salammoniac with a zine plate weighing 
160 grams yields a total energy either in continuous 
or interrupted service amounting to 125 ampere-hours 
A full account of the battery appears in the Screntvirs 
AMERICAN Montuiy for February 


A Giant Among Conveyor Belts 


WO of the longest conveyor belts ever m 

tured have just been made for the use of a big coal 
mine near Pittsburgh Each belt is 48 inches wide 
1050 feet long, and seven-ply. Kach wonld maks 
strip of single fabric four feet wide and, if retched 
to the maximum safe point, 14,700 feet long r 2% 


miles. Over 5'4 tons of surface stock were required in 
surfacing these huge belts, with their area ef 58,800 
square feet, And as seen in the picture, when rolled 
up ready for shipment each belt stood over eight 


feet high By Llowd Allerton 

















An acre. and a third of conveyor belt 
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| The Motor-Driven Commercial Vehicle 

i Conducted by MAJOR VICTOR W. PAGE, M. S. A. E. 

| This departmer levoted lo the interests of present and prospective owners of motor trucks and delivery wagons. The editor will endeavor to answer any 

ih question relating to mechanical features, operation and management of commercial motor vehicles 

SE J 














a y ? 
a 





— 
= a 
—— 


Dy: + tm a ~ 


"ie oe eure Caer roe ; 
, . 
| | — ’ Ae ees 
’ pot. ; md =: 

2 4 che “GRETA. STEEL to thr imwWGe 


ae 


| Cte. ~~ aii 4 - i — 








Truck equipped with special body for handling structural iron, showing how easily long girders may be carried 


Moving Structural Steel glass-lined tank bodies that have re- an increase of temperature of a few de trucks carry al tank of 800 gallons ca- 

FEST tranerortation of long heavy cently been adapted to milk transport grees by the time the milk had arrived pacity. This is 42 inches inside diameter 

| vince ts : " nd gizders has prove to be the most economical method at its destination. Of course, these and has an over-all length of 138 inches, 

- Sick acm Ze = ios ieee. tient meal of transporting milk by motor truck un tanks are not profitable in all phases of This tank carries 6,640 pounds of milk, 

aes ectantiier tiem malice Dak aeneuen ot der certain conditions where their use milk haulage because the wholesale de rhe 5-ton truck chassis is fitted with 

, ni wail or even a four-wheel proves to be profitable. The tank's livery of milk to stores, hotels, and other a tank 54 inches in diameter and 144 

tele S oo wenkew tunel & Boston strongest claim rests on its ability to large consumers is only practical with inches long. Phis has a capacity for 

anata S Site Meee a ealebiens tm. Mile save labor in the creamery and receiving cans, whereas retail delivery is now 1,165 gallons which is nearly 5 tons of 

Dict that te denthe of beine. @6 station. In loading the truck the force done for the most part by using bottles milk. The capacity is increased by the 

, ee: ee henetteaf those whe of gravity will cause the milk to flow as containers for the small amount of use of platforms furnished with guard 

ak oli ee from the storage vats into the tank. milk used by the hovsewife. Wherever rails which provide space for a number 

— ongg - ae ' pag — With cans several men are needed to a large amount of milk must be trans- of cans. The milk is loaded in the tank 
| mits the handling o ong pieces by 


load the truck, When the tank of milk ported from one point to another, the at the top opening. The valve at the 
rear permits complete draining of the 
contents in a very short time. Not 
only milk but any beverage may be eco- 
nomically carried in a tank wagon of 


i special frame work and 
boon on a ton truck The body, 





| s shown in the accompanying il 
feet from the back of 























1b» and is 7 feet wide I he this design. 
(rant f the Dody is built entirely of 
eel angles, having pockets to receive The Motor Truck and the Shoe 
tikes to which removable sides are Factory 
hed L | gordon . pote g ee IG Savings in transportation costs, 
ahegrsabsa ee ee effected by the use of motor trucks, 
iran yd oan ae nga with corresponding savings in time by 
er fbwed nese gpg tg ap the elimination of delays in the shipping 
mee ge Bn as 2 Rigger year - - . = of goods are becoming more and more 
‘K —- Fleet of trucks that connects the factories of a big New England shoe manu- pronounced as manufacturers and others 
and approximately 15 inches wider facturer, at great saving of time and money dependent upon efficient transportation 
h side than the width of the chassis systems for business success continue 
rh frame receives the ends of long tank, which is glass lined and without a to increase their truck installations 
im that overhang the body and » of gravity or suction will force the seam, is far more efficient and econom- They have found that the motor truck 
inaake it possible to haul structural ical. For example, many city dairies affords an independent transportation 
members from 40 to 60 feet long with have small collecting stations at certain service dependent in no way on agencies 
tending them over the top of the » flushed clean in a very points. The cans of milk are brought outside their own organization—a condi- 
ib, This arrangement is very conven- to the station by farmers or by truck tion that not infrequently is of inesti- 
ent .for tinloading at the destination lines operated by the dairy. The milk  mable value to the shipper when goods 
because all the driver has to do is to is emptied into large vats and thorough- must be moved quickly. Such a service 
ike a crow bar and force the beam off ly cooled before it is ready for trans- providing the proper ‘truck equipment 
f the frame and on to the ground. The temperature increase of pre-cooled portation to the city via the glass-lined has been installed, is always at the beck 
rhe frame work extending from the top milk has been found not to exceed a de- tank equipped truck. The tank c¢a- and call of the ‘truek owner for the 
the ab makes it possible to haul pacity on a 2'%-ton chassis is 500 gal- movement of freight either short or 
el trusses and girders from 40 to 80 lons. It is 36 inches inside diameter long distances. There is no waiting for 
et long 4 derrick arrangement for and 118 inches long. It will carry 4,150 railroad cars. The dependable truck is 
mading the truck makes it possible to 100 miles would only result in pounds of milk. Three and one-half-ton always in readiness for the haul. 
md ginnt girders without much trouble. As a concrete illustration that demon- 
Any contractor handling bulky and un re a strates conclusively that the high-grade 
vieldy produc uch as long pipes, rails, e truck is a money saver, a_ time-saver 
built-ap girde: and columns will find and a business-getter, may be recited the 
rangement trated very practi- experience of a firm of shoe manufac- 
ind one that will give os " peo: turers of Brockton, Mass. Companies 
hmiing an un ie it ond, 


Tank Body for Milk Transport 


‘ ty t have long been used 
L¥ for the ti portation of milk in 
eans or bh ‘ at have made Many 
immer lairi practically I 
pendent railroad schedules besides 
tupping new ree f supply But the 
ilk has I handled in cans which 

‘ fe of four years, cost 

ch, and cause considerable 

e for cleaning and even loss of 

ik nite careful drainage. New 

















Glass-lined steel tank-body for motor transport of milk 


confronted by similar transportation 
problems can profit by studying the 
hauling methods employed by this com- 
pany, which operates and controls nine 
factories with a total capacity of 24,000 
pairs of shoes daily. One of these plants 
is in South Boston and another is in 
East Weymouth, Mass., each 20 to 25 
miles from the parent factory at Brock- 
ton. A third is in North Adams, Mass., 
160 miles to the northwest. Each fae- 
tory performs a special function in the 
operation of the whole, making neces- 
(Continued on page 160) 
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Shipping Coal by Wire 

(Continued from page 144) 
pany is incidentally obtaining fuel; and 
geological conditions, as already ex- 
plained, render the superposed stream a 
negligible menace. At the same time, the 
nearness of the coal field virtually elimi- 
nates freight costs. It has been esti- 
' mated by the engineers interested that 
7] this factor alone will save annually, at 
present transportation rates, not less 
than $420,000 for each 100,000 kilowatts of 
. capacity. There is reason to believe that 
, the other mines in the vicinity will cease 
to yield in the course of the next quarter 
of a century, and consumers not so fa- 
vored as the Springdale Station, will have 
‘ to go farther for their coal and pay more 

for it. 

The successful running of a commer- 
cial power plant of this kind is contingent 
upon an uninterrupted supply of coal at 
a fairly stable cost; and it is equally im 
portant to efficient results that the fuel 
be of a good and uniform grade. In the 
present instance the mine will yield not 
only coal of one grade but this will be of 
a superior quality. Therefore, it can be 
confidently predicted that the plant may 
be counted upon to get the most out of 
its splendid equipment and to turn out a 

















| eeecerss 7 





ca- kilowatt-hour of energy for less than two 

eter pounds of coal. As may be realized, 

hes. Springdale lies within the great coal- 

rilk. producing area of the western section of 

vith Pennsylvania; and in that region there 

144 are hundreds of mines requiring purchas- 

for able power service. An idea of the na- 

s of ture of this demand can be gathered from 

the the fact that a group of something like 

lard thirty-five mines has a monthly consump- 

ober tion of 2,800,000 kilowatt-hours! In the 

rank tributary Pittsburgh district there are 

the steel plants that use large blocks of a 
the electrical energy, and these patrons, with aK keg a 
Not their divers needs, can be supplied from \ ye ¥ 


eco- this great station without the movement at ‘ 
e ee ee ee ee ee Ten hours! More than a day’s labor! Think of the cost 


furnishing power for operative machinery in dollars! 



























oe This example of engineering advance , 
hie at Gs Settee enki Goa eee Such was the result of a test between the flexible type of hack 
osts, strategically located central stations saw and an all-hard blade. 
icks, serves admirably to emphasize the bene » ‘ 
> by fits to be realized on a wider scale Both were designed to cut the same material! Both were care- 
ping through the interlinking of many power fully run to deliver the utmost service, but the all-hard blade 
nore plants of a kindred character. demonstrated from the start that it cut costs by cutting quicker. 
1ers ; . 
aa A Rural School Museum On power sawing, where weight is needed to make the teeth 
inue (Continued from page 145) of a blade “‘bite” into the stock, the soft-back saw is not prac- 
: . Speci ns s } -_ Bao : ‘ ase § . ne 7 a eth: = a As fi 
ions. pecimens should be kept in a ¢ Ase ind tical. Because of its flexibility, pressure makes it “buckle” 
ruck properly labeled with small strips of Wi " . : . | } “a hi } 
ation paper. Specimens of stones, skeletons of it out this W elg it the cost per cut 1S too 1g 1. 
»jf birds ¢ animals oO Oo s be . . . 
—_ Mrds and animals, not known, should be For economical power sawing the proper blade for the particular kind 
ondi- sent, to the State University, or some f ial b is indicated by the S E 
1esti- shan tcettaiedtnn: ‘nr’ Witaaitinitele of material to be cut is indicated by the Starrett Hacksaw Chart. It 
roods A case for the collection can be made will be mailed to you, free. Also ask for Catalog No. 22 _ 
rvice, by the pupils at a small expense. The TH TT 
ment lumber which should be pine or poplar E L. S. STARRE COMPANY 
beck and free from knots or windshakes can The Worlds Greatest Toolmakers 
the usually be procured at the local sawmill. Manufacturers of Hack Saws Unexcelled 
t €&@ A case four feet long, one foot wide, and | ATHOL, MASS. 
g for five feet high would not be too large for recgrenrares 
ck is a rural school. It could have four shelves, | So ie] 
allowing sixteen inches at the bottom for | 
mon- the larger specimens and ten inches be 
rrade tween shelves for those of smaller size. 
saver The back can be made solid if so desired 
d the At the front and center a piece two inches 
ufac- wide extending from the top to the bot 
anies tom, should be nailed. Two doors swing 
ation ing from the ends of the case can close 
the at this piece. Glass of suitable size for Testing Hack Saws terial eut. As it is a fundamental in compara- | matter of gage, equall la 
com- the doors can be rocured a he hard-| ‘ tive tests that only one variable should be that particular kind or shape of 
nine ware store Thi P es . he aT Every Hack Saw test has two distinct objec- changed at a time, the magnitude of the task of half dozen or » cut - 
) onedagg ose z an be placed in a tives. The first point to be determined is, what making complete comparisons is manifest. The né of the teeth and 
4.000 £roove on the inside frame-work and make of blade shall be selected as most efficient influence exerted by a variance in the composi- ‘contact area” to come into 
lants made secure with putty. A collection such for the work of the shop as a whole. The second tion and temper of the blade and the pitch and the thicker gage of one 
is in as described would be prized by the com- point, which is no less important, is—what _ — : - pred te Ny adie oy sp — to be « ee and r 
or 2 ; 3 : Santee hilads ade . . P ‘ac er ose ese are factors beyon« e control o e user yressure to make the teeth « 
to - munity since it concerns all its people. mo Ree doughs Ag anes i aT at the aim eo aoe 
rockK- i tee renaal ‘ articular we of out a long series of « } 
T ‘ . conditions go g any particular piece 4 . , ‘ 
[ass., The New Concepts of Time and | caer 9 ; ee Effect of Difference in Gage probably double the : 
fac- Space | The difficulties in the way of making suffi- The gage of the blade, another of the elements : ty oe b . on the thi 
he AT, ; . ae | ciently exhaustive tests to determine the all- determined by the maker, directly affects the aoe S == 
1 . ; (Continued from page 146) j round efficiency of various makes of saws ha cutting speed. Tests have shown that if tw In selecting a sav 
1eCces- type already known to mathematicians; already been mentioned. To reach conclusions saws differing only in gage are used to cut the job, it is worth whil 
that the curvature of this world in the that are beyond doubt, every factor must be same metal, the first few cuts are usually made | blade, though of lighté 
neig . q ‘  inceraagos uri . taken into consideration—the composition, tem- by both blades in the same time, but about the portion, and consequently cnr 
ighborhood of matter in« reases with the per, pitch of teeth, “set,” gage, depth, and cost | fifth or seventh cut, the thinner saw will be | tooth.—From Hack Saws and Their ! pul 
mass, and decreases as the distance from | of the blade, the tension, pressure, speed and found to be cutting faster. This is, of course, | lished by The L. S. Starrett Co., Athol, Ma 
(Centinued on page 157) lubrication, and the characteristics of the ma- | assuming that both saws are, except for the | for free distribution. 
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Recently Patented Inventions 
Brief Descriptions of Recently Patented Mechanical and Electrical Devices, Tools, Farm Imptements, Etc. 








Pertaining to Aeronautics 
CTLON I) J Mow 
Steel Wing ¢ iSa 
I ! S W England An 
t provide a spar, 
] i se f iirship construc 
seal f relatively thin 
1 together 1 & manner to 
i g¢ the maximum of 
tt he 1 of weight 
; LAt CHING DEVICI 
i " \ Albany, N. Y. 
landing and launching 
f the monoplane or 
: iry t t pro 
r vehicle may be 
restricted area 
Ke gc gained in landing 
will act more or 
tarde 
Electrical Devices 
RLADI 4. W rucker, c/o Hotel 
Pulses Okla rhe invention relates 
t y 1 ceiling fan blade The 
) th provision of a blade 
! wunge fror i horizontal to a 
posi [ 4 further object is to pro 
hinge with means for ver 
i gle of the fan blade and 
rdjusted position 


Of Interest to Farmers 
ATI . Ha esty, Folsom, 
‘ imy t object of the invention 
gate which the gate proper will 
itl f . perat ‘ movements post 
1 and i d travel in the 
ith, theret I « distortion or 
\ if the gate or any of the 
i er bject is to pro 
operating with the 
which will insure auto 
re closed posi 

Of General Interest 

SATION CHAIR AND BED S. and 
tt shford > Erooklyn, N y 
sy larly to a chair 
15 ne ‘ : i bed An object is to 


adapted 


8 especially 





A i y DD Hy CHAIR AS A 
Bi 
' valid and which can be readily 
i ‘ 1 bed by a simple operation 
he chair being hingedly connected 
hi iy be lowered, and the underbody 
} pertion extending to support an 
| hinged]; connected with the 
' b hair 
MUCTILAGE TUB M. MAacHiLi c/o Geo. 
” . “> Broadway. New York, N. Y. 
pertains more particularly to a 
tructed ft conta mucilage and 
pplie An object is to so 
r i ! ee that it will readily stand 
ts ends when not in use with 
rt lischarge the contents, 
i t f regulating the discharge 
the la 
AW SWING ‘ ii K ENHAGEN New 
’ s i N D \ object of 
th ‘ provide a swing of the 
' de j H ! h the swinging portion is 
pended directly frota supporting legs in 
such manner as permit the occupant of 
' f the ing t pass between the 
legs used in a modified form in 
whirl th wit ! portion may be sus 
pended ron l pore elling 
CLOSING DEVICI FOR RUBBER TUB 
ING I O'Connon, 48 Ridgewood Ave., New 
-— rhe object of the invention is to 
rovide ’ k ’ leviee for rubber tubing 
ch i used fer douche bags, fountain 
yringee «nd til devices ind arranged to 
permit the user to conveniently manipulate 


the closing device when in position on the 

e and to insure effective closing and open 

g thereof 

MILK BOTTLE HOLDER M. A. PaScALs, 
190 W. 10th St New York, N. ¥ An object of 
the invention is to provide a milk bettle holder 
which is adapted to be secured to a door or 
other support, which will readily admit the 
bottle and which when the bottle is in the 
holder will operate to securely lock the holder 


its closed formation and prevent removal of 


the bottle by unauthorized persons 
SHUTTLE CLAMP L.. O. Roperts, 146% 
Killingsworth Ave Portland, Ore. rhe in 
ventio has for its object to provide means 
by which a shuttle may be tirmly gripped 
and held during the winding of the thread 
The device comprises a clamp of substan 
tially U-shape, consisting of a body and arms 
extending at its free end and on its inner 
face a transversely extending groove for en- 
gagement by the edge of a shuttle face. 


Hardware and Tools 
AND GRINDING MECHANISM 
rHERBFOR a. S 854 Haddon Ave., 
Camden, N. J An object of this invention 
to construct a puppet to 
longitudinal movement 


| 


SECTION, 


VALVE 
Brown, 
is 


80 valve as 


permit 


the’ positive of the 





CROSS 


AN 


ELEVATI: 


IN AND 


rotary during 
the grinding operation. A further object 
so construct the that the valve grinding 
tool will couple therewith and cause the valve 
to with the tool well 
movement therefrom 


alve as well as the movement 
is to 
valve 
as 


move longitudinally 


is receive its turning 
The 
object con 
sliding hasp to 
*’ the lock mechan- 
lock in 
on a pivotally 
with a sliding bolt, 
slidingly 
when the 
position, 


oO. Norwich, Conn. 


to provide a 


LOCK S TrRAcY, 


invention has for an 


in which a is used 
the different 
Another object 


which a key 


struction 
connect parts ¢ 


ism is to provide a 


sliding is used 
associated 
locked when 
and unlocked 


to a 


mounted catch 
bolt 


posit lon 


moved 
key is 


the being 
into 
moved given 
CLAMPING DEVICE.—4J. 

Moffet Ave., Joplin, Mo. The 
relates devices for temporarily 
flexible members 
being the pro 
connecting device 


slidingly 
CABLE 

1514 

invention 


H. SkoG 
MAN, 
to 
connecting cables, or other 
other 


of a 


to members, a purpose 


vision clamping or 





rHE 


VIEW SHOWING TOP PLAN Ol DEVICE. 


construction and which 
thereto without 
being ar- 
the grip 
the 


which in 
effectively 


the 


is simple 
clamps ai cable 
of the 
to automatically 
the 
upon it increased. 
SAW SUT.—W. J. Ross, Riddle, Ore. A pur- 
pose of the invention is to provide a saw set 
ivenient to carry handle by lumber- 
use in setting the cutting angle of saw 
and which can be quickly adjusted to 
order to obtain adequate saw blade 
clearance for the blade when cutting through 
timber. A further object is to provide a tool 


injury parts device 80 


ranged as increase 


ping action upon cable when tension 


is 


co and 
men for 
teeth, 


saws if 


which will be strong and durable. 
PIPE WRENCH.—G. Cazenave, 319 Michi- 
gan Ave., Detroit, Mich. This invention has 


for its object to provide a pipe wrench wherein 
a relatively fixed jaw 





is provided and a rela-' 


tively movable jaw loosely slidable on the fixed | 


ad- 
the 


lever having a support 
with the fixed jaw, 


jaw, and a handle 


justably connected 


handle having a cam for engaging the movable | 
automatically 


jaw to move it toward the fixed jaw. 


Heating and Lighting 


HEATING STOVE OR FURNACE.—F. D. 
Cook, address Sam W. Miller, ist National 
Rank Bldg., Blairsville, Pa. The prime object 
of the invention is to so combine sheet metal 
and cast metal as to overcome or minimize 
the defects of these metals as used in the 
usual ways for producing a stove The in- 
vention includes a cast metal base, a cast 
metal fire pot thereon and a sheet metal shell 


being open at its lower end, and fitting snugly 
about the fire pot. 


HEATER AND VENTILATOR.—4J. A. 
Greene, Long Beach Sanitarium, Long Beach, 
Cal. This invention has for its object to pro- 
vide a device adapted for comfortably heating 
a room with any type of heater wherein the 
fresh air that is distributed to the room is 
heated in a heating chamber separated from 


the combustion chamber, the heating and com- 


bustion chambers having separate and inde- 
pendent circulations. 

FRONT DISCHARGE CHAMBER OF 
MELTING FURNACES.—P. Due, 42 Rue 
Notre Dame des Champs, Paris, France. The 
invention relates to an arrangement of front 
discharge chamber applicable to melting fur- 


naces for the melting of materials such as 
metal, glass, veoleanie rock and fusible clay. 
According to the invention the discharge 


chamber is divided into two compartments in 
communication with each other at their lower 
part, the first of said compartments receiving 
the melted material which issues from the 
melting furnace, while the second receives the 
material has a tap hole placed 
at suitable level. 

DAMPER J. TaANpDy, 109% 8. 
Butte, Mont This has for ob 
to provide a adapted for in 
fireplaces to control the draft, wherein a frame 
provided of a to register with the 
opening of the flue, and shaped to conform with 
the proper arrangement at the junction of the 
fireplace and the flue and having a damper 
capable of being operated from outside the flue 
for regulating the draft. 


decanted and 
Idaho Alley, 
invention its 


ject device use 


size 


is 


Machines and Mechanical Devices 

APPARATUS FOR AND METHOD OF PRE- 
PARING VEGETABLES AND FRUIT.—N. 
RosSENFELD, 486 Shepherd Ave., Brooklyn, N. Y. 
The invention pertains more particularly to a 
for cutting vegetables and fruits 
previous to the cooking operation. The prime 
object machine by which cer- 


machine 


is to provide a 


tain portions of a potato or similar food prod- | 


cut 
permit 


uct be 


body 


may throughout a portion of its 
to of the of the material 
in which the article is subsequently cooked. 

BOTTLE WASHER.—E. W. Dana, c/o The 
Danua Co., Platteville, Wis. The invention re- 
lates to bottle washing machines especially 
adapted for use by dairymen who have a rela- 
tively small number of bottles to wash. A 
special object the provision of a double 
brush spindle machine in which the spindles 
are movable toward and from each other, and 
which may be hand or power driven, there 
means for throwing the friction wheels 
into and out of operative position. 

FRUIT PITTING MACHINE.—A. V. JEN- 
NINGS, TO8 St. Nicholas Ave. New York, N. Y. 
The object of the invention is to provide a fruit 
pitting for quickly separating the 
meat from the pits of cherries, peaches, olives 
and other hard stone fruits. Another object 
is to accommodate different sizes of fruits 
undergoing pitting at the same time, and to 
separately discharge the meat and the stones 
from the machine. 


access 


is 


being 


machine 


Railways and Their Accessories 
BRIDGE WARNING.—W. Strimpwe, 40 As- 
tor PL, Jersey City, N. J. The invention re- 


lates to bridge warnings and has reference 
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gears for locomotive engines. The foremost 
obpect is to provide an automatic lead control 
particularly for use with the 
Walschaert valve gear, the purpose being to 
increase the lead of the steam 
valve as the engine speed increases, and when 
the reverse lever is hooked up for high speed. 


adapted more 


Pertaining to Vehicles 


SAFETY DEVICE FOR THE CLUTCH- 
CONTROLLING MEANS OF AUTOMOBILES. 
J. Cavcaterra, c/o R. J. Cruice, 141 E. 23rd 


St., New York, N. Y. Twe paterfts have been 


issued to this inventor on controlling and 
safety device which insure the natural posi- 
tion of the clutch of planetary transmission 


gears, particularly for Ford cars, and without 
modification of the original construction. The 
safety device is swung to set position with the 
movement of the controller shaft to apply 
the brake, to be engagable by a screw rocking 
with the clutch lever, but the Calcaterra device 
permits the release of the brake without re- 
leasing the safety device, the idea being to 
prevent the accidental running away of a car, 


when the brake is released, thus eliminating 
much emergency brake trouble by holding the 
clutch neutral until it is purposely thrown 





PERSPECTIVE VIEW OF Al rOMOBILE WITH INVEN- 
TION APPLIED 


into low gear position by depression of the 
pedal lever, whereby the safety device is auto- 
matically restored ready to be again operated 
when the brake is applied. Also it permits the 
ear to be manually moved without being op- 
posed by the brake. Stop means holding the 
device always in position to be operated. 
MUD SHOE.—G. M. GLENN, 209 S. Glen St., 
Wichita, Kans. This invention relates to mud 
shoes or treads adapted to be applied to a tire 
of an automobile for extricating themselves 
from mud holes, sand mires, and similar 
places. An object is the provision of a mud 
of simple construction, which can be 
quickly applied, and which provides gripping 
means on the tread surface and sides of the 
tire to effect a positive traction grip. 
AUTOMATIC STEERING DEVICE.—H. 
DINGMAN, address Herminghauser & Herming- 
hauser, Fort Madison, Iowa. The invention 
aims to provide a device, more particularly 
for use in connection with tractors, for draw- 
ing farm machinery, which may be integral 
with the front axle, or a supplemental axle to 


shoe 


| be attached to the steering axle, so that the 


more particularly to a warning consisting of a 


plurality of rigid suspended members 
tioned above a railroad track. 
objects is to provide bridge warning members 
which are rigid so that they may not be bent 
or twisted out of shape, and which will not 
absorb water and freeze in the winter time. 
LEAD CONTROL FOR VALVE GEARS.— 
Cc. T. HarpmMan, 2000 Johnston Ave., Nash- 
ville, Tenn. The invention relates to valve 


posi- 


Among the, 


same will work parallel to its last path of 
travel without the control of an operator, 
whereby he is relieved of all but the minimum 


of attention and may be in a position to 
adjust the plows or other devices. 
Designs 
DESIGN FOR A BRASSIERE.—H. Faris- 


LAND, 53 Bank St., Newark, N. J. 


We wish to call attention to the fact that 
we are in a position to render competent serv- 
ices in every branch of patent or trade-mark 
work. Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications, irrespective of the complex nature 
of the subject-matter involved, or of the 
specialized, technical or scientific knowledge 
required therefor. 

We also have associates throughout the 
world, who assist in the prosecution of patent 
and trade-mark applications filed in all coun- 
tries foreign to the United States. 


MUNN & CO., Solicitors of Patents 
Woolworth Building, NEW YORK 
Tower Building, CHICAGO, ILL. 
Scientific American Bldg., WASHINGTON, D. C. 
Hobart Building, SAN FRANCISCO, CAL. 
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at HATHA 


PMLUUVAUUUNDOGRSSOEROUNGEES AEA TT ON ie 


“PATENTS 


[' YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn «& 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and « description of the 
device, explaining its operation. 


MA 


wv 





wilt 


All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- = 
quest. This explains our methods, 
terms, etc., in regard to (Patents, = 
Trade Marks, Foreign Patents, etc. = 


SCIENTIFIC AMERICAN = 
_ Contains Patent Office Notes, Decisions of = 
= interest to inventors and particulars of re- = 
cently patented inventions. 
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Annual Subscription Rates 
Scientific American Publications 


Scientific American (established 1845) one 
FOEAP wevessseves 
Scientific American Monthly (established 
See? GN DON ode scsancedaneas $7.00 
Postage prepaid in United States and posses- 
sions, Mexico, Cuba and VPanama. 
Foreign Postage 
Scientific American $1.50 per year additional. 
Scientific American Monthly 72c per year ad 
ditional. 
Canadian Postage 
Scientific American 75c per year additional. 
Scientific American Monthly 36c¢ per year addi- 
tional, 

The combined subscription rates and rates to 
foreign countries, including Canada, will be 
furnished upon application 
Remit by postal or express money order, bank 
draft or check. 


AGENTS WANTED 
AGENTS, $60 to $200 a Week. Free samples. Gold 
Sign Letters for Store and Office Windows. Anyone 
ean doit. Big demand. Liberal ofler to general agents. 
Metallic Letter Co., 431X N, Clark St., Chicago. 


BUSINESS OPPORTUNITY 
SUBSTANTIAL manufacturing corporation wants 
capable men to establish branch and manage salesmen, 
$300 to $2000 necessary. Will allow expenses to Balti 
more as explained. Address, Mr. Clemmer, 603 N. 
Eutaw St., Baltimore, Md. 


BUSINESS OPPORT UNITY 


STOP Daily Grind. Start Silvering Mirrors, Auto 





Headlights, Tableware, etc. Plans free. Clarence 
Sprinkle, Dept. 113, Marion, Ind. 
FOR SALE 


CANADIAN Patent Rights on eccentric boring a k 
for sale. W. F. MEYERS COMPAN 
Bedford, indions 


MOTION PICTURE FILMS 
MOTION Pictures of your invention, process, device, 
machine, ete., made to order. 
films produced, Eight years’ experience. 
only, William J. Ganz. 507 Fifth Ave., 


WANTED 
LOCOMOTIVE Crane, M. C. B_ Specification, Stan- 
dard Gauge, 15 to 20 ton, 50’ Boom. Write full informa- 
tion. G. Elias & Bro., inc., Buffalo, N. Y. 
WANTED 
THE exclusive manufacturing rights of some ma 
chine, device, or article in the metal line patented or 
otherwise, by one of the most completely equipped 
manufacturing plants in Indiana. Address W. F. M 
P. 0. Box. No. 263, Bedford, Indiana. — 
WANTED 
_WANTED—To represent in U. P. in Motor Cars, Lor 
ries, Motor Engines, Motor Cycles, Motor Trucks, Pas 
senger Trucks, and Flying Motors. Splendid references. 
State terms. 7 ~ Union Motor Service Co., 34 Halsey 
Road. Cawnpore, U. P. (india). 


mail false teeth, old and 
Rae “eas Cash broken jewelry, diamonds, 
Satches, old gold, silver, platinum, War Bonds or 
stamps—anything valuable. Cash by return mail. 
Goods returned in 10 days if you're not satisfied, 


Ohio Smelting and Refining Co., 234 Lennox Bldg., Cleveland, O. 


High quality 
New York. 








Cards,circulars, lapeis.book, paper. Press$12. 
Larger $35 Job press $150. Save money. Print 
Y for others, — profit. All easy rules sent. 
Write factory for press catalog, TYPE. E,cards, 
isi icLm etc. THEPRESSCO., 0-22, Meriden, Conn. 


Saal and Model Work 


Fine Instruments and Fine Machinery, 
nventions Developed. 
ectal Toole, Dies, Gear Cutting, Ete. 


HENRY ‘UHR, 489-93 Broome St., New York City 














You can be quickly cured, if you 


STAMMER 


Send 10 cents for 288-page book on Stommering and 
Stuttering, “Its Cause and Cure.” tells how I 
cured myself after stammering 20 y: . “ 

*4 Bogue Bidg., 1147 N. fil. st. *Sindianapotis, 
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The New Concepts of Time and 
Space 


(Continued from page 155) 


| the matter increases; and that every par- 


ticle of matter that is not interfered with 
travels through space-time in the most 
direct path possible in that continuum; 


| then the observed facts of gravitation are 


accounted for as an inherent geometric 


| property of this space-time world. We 
| usually say that the presence of matter 


distorts this world. and that this distor 
tion gives the track of particles through 
the region affected its non-uniform char- 


| acter. 
' 


Gravitation then is not a force at all; 
it is the fundamental nature of things. 
A body free to move through the world 
must follow some definite path. Euclid 
says it will stand still; Newton that it 
will traverse a straight line in three- 
space at uniform time-rate; Einstein that 
it will move in a through time- 
space—in every-day language, that it will 
fall. 

The numerical consequences of Ein- 
stein’s theory are, within the limits of ob 
servation, the same as those of Newton's 
for all bodies save one—Merecury. This 
planet shows a small deviation from the 
path predicted by Newton’s law; Ein- 
stein’s theory gives its motion exactly. 
Again, when modern research showed that 
light must be affected by gravitation, Ein- 
stein’s theory, because of the extreme ve 
locity of light, deviates from Newton’s, 
where the speed is less a determining fac 
tor; and observations of starlight deflect- 
ed by the sun during the eclipse were in 
much better accord with Einstein's 
theory than Newton's. Moreover, the Spe 
cial Theory predicts that mass is an ob 
servational variable like length and du 
ration. Radioactive emanations have a 
velocity high enough to give appreciable 
results here, and the prediction is veri- 
fied, tending to support the general theory 
by supporting its limiting case. 

We like always to unify our science; 
and seldom, after effecting a unification, 
are we forced to give it up. Einstein for 
the first time brings mechanical, electro- | 
magnetic and gravitational phenomena 
Within one structure. This is one reason | 
why physicists are so open minded to 
ward his theory—they want it to be true. 

The Layman’s Last Doubt 

The final answer to any series of ques- | 
tions is inevitably “because the world is 
so constructed.” The things we are con 
tent to leave on that basis are those to 
which we are accustomed, and which we 
therefore think we understand; those for 
which this explanation leaves us unsatis 
fied are those which are new and unfa- 
miliar. Newton told us that the world 


“geodesic” 


| of three-dimensional space with one-di 


mensional time superposed was so con 
structed that bodies left to themselves 
would go on forever in a straight line at 
We think we understand 
understanding 
merely of the unspoken query, “Why, of | 
course: what is there to prevent?” The} 
Greeks, an intelligent people, looked at 
this differently; they would have met! 
Newton with the unanimous demand 
“Why so; what is there to keep them go-| 
ing?’ So if, in seeking an explanation of | 
anything, we come sooner than we had ex- | 
pected to the finality “Because the world 
is so constructed,” let us not feel that we 
have been cheated. 


constant speed. 
consists 


Film Lighting as a Fine Art 
(Continued from page 148) 

on that individual during the action, A 
veritable jumble of different intensities of | 
light would result. | 

“The Sun Are,” a more powerful light | 
than either the Klieg or the spotlight, is| 
used for lighting up large settings, and | 
also for producing moonlight or sunlight 
effects through windows. These lights 
are generally not focused right on the 
scene, but are centered on interposed 
diffusing or reflecting mediums, which, in 
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On the Basis of Facts 


The life of our country 
is built around its Public 
Utilities. Our social, 
dustrial and Government 
activities could not exist 
today without the contin- 
ued operation of their in- 
dispensable services. 


That such services may 
be extended and developed 
to be of the greatest use to 
the greatest number, the 
Federal Government and 
practically all the states 
have appointed Public 
Service Commissioners as 
permanent tribunals to 
regulate public utilities 
with fairness to all 
concerned. 
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DELUXE Pistons are 40 to 50% Lighter 
Than Stock Factory Cast Iron Pistons 








Made in Standard 
and Oversize for 
over G00 makes of 
Aute, Treck, Trac- 


DELUXE PISTONS are cast of finest 
gray Iron, melted in Electric Furnace, 
producing the STRONGEST, and 
Motorcycle, and TOUGHEST close grained iron obtainable 
Aaveptone Ragin Do ass ond teachectered by 
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Facts as to the past and 
studies as to the future, the 
Bell Companies find are es- 
sential to the proper man- 
agement and development 
of their business. This in- 
formation is open to study 
by these Commissioners 
and through them by the 
public generally. 


The solution of the prob- 
lem of building up and 
maintaining the public 
utilities, which is of the 
greatest importance to the 
people of this country, is 
assured whenever all the 
facts are known and given 
their due weight. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
\3) AND ASSOCIATED COMPANIES 


One System Universal Service 


And all directed toward Better Service 
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UEL oil is not only cheaper but more 
readily available than any other fue! 


you could use for power production 
Bessemer Oil Engines, burning only low- 
cost fuel oil, serve your power purposes 


economically and dependably. Nothing 
to get out of order, easy to install, simpie 
to operate. 15 to 180 H. P. Write for 
catalog. 

THE BESSEMER GAS ENGINE CO. 
14 York Street Grove City, Pa« 
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AY the farfamed Venus 
L of Milo re presents 
the acme of ancient 
sculpture, so is the su- 
perb VENUS Pencil in 
modern civilization the 
achievement 
of the pencil maker’s art. 
Use aVENUS Pencil—you'll 
remember its fine quality, 
and demand it thereafter. 


Venus PENCILS 


17 black degrees,3 copying 


crow ning 


For bold, heavy lives . 6B-5B-4B-3B 
For writing, sketching 2B-B-HB-F-H 
For clean, fine lines. 2H-3H-4H-5H-6H 
For delicate, thin lines H-8H-9H 


ral writing the most 


egree uw “HB 


81.00 
1.20 


Plain’Eads, per dos. 


Rubber Eads, per doz. 


Three copying Degrees 

for I 
Americar Lead Pencil Co. 
217 Fifth Ave., New York 


and London, Eng 
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turn, reflect the light, diffused and sof- | under the glaring lights of the present] 


tened, on to the scene itself. 


The carbon arc and the mercury lamps! 


illumination 
whatsoever, in film pro- 
kerosene or coal-oil flame 
not register at all, or will 
black, under the stronger 
So when an oil lamp, as used in 
settings of 


used in 
of any 
duction 


are practically all 
nature 

The 
either 
photograph 


lights 


will 


homes or 
electricity is 
available, is 
although 


old-fashioned coun- 


try dwellings, where sup- 
required in a 
the lamp has every 
appearance of an old-fashioned oil 
imp, the flame within the shade is pro- 
duced by a 


posedly not 


Scene, 


ward 


baby carbon are 

\ very common scene in which electrical 
always but rarely 
the which a 
the dark or in a dimly 


llumination is used 


ever suspected, is one in 


leading player in 


lighted room, lights a match and holds 
it up, cupped in his hands, to light a 
igarette As he does this there is a 
glow over his entire face and a very 
novel lighting effect is obtained, This 
glow is produced not by a match, but by 
a “baby” carbon are which the player 
holds in his hands and which is connected 
up by means of wires which run down 
through his sleeve and connect with a 
switch outside the scene, 

In scenes where tlashlights are used, 


as in burglary scenes, the flashlight is 
equipped with a “baby” carbon are, as the 
ordinary incandescent bulb in the 
of the flashlight would not be of 


cient strength to register clearly. 


head 
sufti- 


When a fireplace with a burning fire 
therein is shown in a scene, it is not the 
flames, as is perhaps generally supposed, 


which makes the fire bright and cheerful. 
Che fire itself would look dull were it not 
for the fact that carbon are 
underneath the hearth, out 
of sight of the camera, throws its 
light through and illu- 
minates them, 

When table or stand lamps 
setting, apparently to 
they are 


there is a 
rear of the 
which 
the gas ftlames 
are used 
light up the 
generally equipped with 
“baby” 


Il a 
scene, 
are. There is a de- 
distinet degrees of 
passed through the wires, 
making the light first dim, then 
bright, then very bright. When a player 
pulis a tiny chain in the lamp, supposed- 
bulb, the light 
Then if he pulls another chain, 
supposedly extinguishing another bulb, 
the current is again changed and the 
light becomes very dim, This is arranged 
by means of signals from director to elec- 
trician. It 


an automatic 
which 
can be 


vice by three 
current 


thus 


ly extinguishing one goes 


dimmer, 


the audience that there are three bulbs 
in the lamp, and that these are extin- 
guished one at a time by the player; 


| whereas, in reality, there is only one light 





the automatic arc—and this is 
dimmed or brightened by a control of the 
current by the electrician. 

We now have under development a de- 
vice whereby we will be able to cut the 
intensity of a spotlight or Klieglight from 
full light zero, or raise the in- 
tensity from zero to full light without 
changing the spread of the beam. This 
will make possible a fade-out or a fade-in 


“baby” 


down to 


with the lights and will provide many 
more novel and beautiful lighting effects 


in motion picture photography. 
I confidently believe, however, that in 
the few the present 
system of motion picture lighting wi'l be 
replaced by a system of illumination by 
lamps. The only light ray 
of photographie value is what is known 
as the actinic ray—the blue, violet and 
ultra-violet end of the spectrum. So far 
the and the mercury are are 
the illuminants for producing this 
ray, but experiments have al- 
proven that the ray can be 
cessfully produced with a new incandes- 
lamp which is still under devel 
opment When this is adopted, 
picture players will no longer 
such eye afflictions as “Kliegeyes,” 


course of a years 


incandescent 


carbon 
best 


actinic 


ready suc- 


cent 


a com- 





| 
out- 
| 


is the general supposition of | 


motion | 
suffer | 


system. “Kliegeyes” is not caused, as is| 
commonly supposed, by the carbon dust | 
which is a product of the heated are. 
On the other hand, this eye trouble is due 
to the actinie ray. The pupil of the eye) 
regulates, by enlarging or diminishing in 
the amount of light which enters 
the eye. The pupil cannot close down suf- 
ficiently to keep out this strong, actinic 
ray, and the result is an inflammation of 
the nerve system of the eye. In acting, 
the player naturally opens his eye wide 
to “get over” certain expressions. This 
lets in more light. The electrician, who 
stands directly behind the light and gets 
more carbon dust than anyone, rarely 
ever has Kliegeyes. 

Directors sometimes make the mistake 
of burning all their lights while rehears- 
ing the players. This strain is too great 
on the eyes, as the rehearsals sometimes 
continue for a good length of time. To 
prevent “Kliegeyes,” the director should 
first get his lights all set, and while re- 
hearsing, burn one Klieglight—just 
enough to light up the set sufficiently to 
enable the players to work. Then, when 
the action is all ready to be  photo- 
graphed the lights should be turned on. 
In the short space of time while the 
camera is in action the strain will not be 
sufficient for any player to get “Kliegeyes” 
unless his or her eyes are unusually weak 
or inflamed. 

The 


size, 





| 


cost of 


lighting scenes varies ac- 
cording to the size of the set and the 
consequent number of lights used. For 


unusually large settings, requiring a great 
deal of light, the cost might range from 
twelve to fifteen dollars an hour for the 
lights. 

Of course, the motion picture industry 
is still comparatively new, and we are 
still in the experimental stage so far an 





lighting goes. Not only in the studios, | 
but in the movie theaters there is con-| 
siderable roon for improvement. A spec- | 


tator entering the largest of our cinema 
palaces is generally plunged from bright 
daylight into murky darkness; he passes | 
through the reverse experience when he 
leaves the theater. The suffer a 
consequent strain, as the pupil does not 
have time to adjust itself to the sudden | 
change. The author has been working | 
for a long time upon a lighting system for 


eyes 


theaters that would eliminate this. He 
recently installed this system in one of 
the leading picture houses here in Los 


Angeles, and the results are reported to 
be highly satisfactory. 

When a person enters the theater, un- 
der this new lighting system, he enters 
first the lobby, which is a shade darker 
than the daylight outside. The pupil 
quickly adjusts itself to this gradual 
change. Then he passes into the foyer, 
which is a little darker still, and by the 
time he has reached his seat in the thea- 
ter, his eyes are accustomed to the dim | 


light. The light is carefully graduated, | 
and the eyes have suffered no strain. | 


They can see the screen perfectly. 


The Army School for Weather 
Observers 
(Continued from page 149) 
the parapets to if the wind 
from the enemy's direction. If it did, it| 
brought the danger of gas, and therefore 
gas was expected. Most of the effect of 
gas depended upon the element of sur- 
prise, so the little arrows helped win the 
war. Each regimental intelligence officer 
was charged with the duty of sending to 
the rear a daily report on the weather, 
especially the wind, for the gas people’s 
information. 


show 


For the high altitude observations, a 
balloon filled with hydrogen, and two 


feet in diameter, is released and its angle 
of ascension, its drift and direction, are 
carefully observed, timed and recorded. 
These observations are made through a} 
surveyor’s transit, set up with the great- 
est exactitude over a fixed point and deli- 


mon malady that comes from working} cately oriented on a true northerly point. | 
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DURAND 


STEEL RACKS 


URANDSteel Racksand 

Shelving can be carried 
on your books asan asset of 
equipment; whereas wood- 
en bins have no permanent 
value, and must be written 
off when the owner moves. 


Durand Steel Racks and 
Shelving will last indefin- 
itely, will save 20 to 40% 
of the space occupied by 
wooden bine, will carry four 
times the load, and can be 
rearranged, taken down, 
moved, and put up again 
with noexpense but thetime 
of your own employees. 


DURAND STEEL LOCKER Co. 


1574 Ft. Dearborn Bank Bidg. 574 Park Row Bldg. 

CHICAGO NEW YORK 

~ White's 

. Ow Wilner Weather 
& Prophet ] 
forecasts the weather 8 to 
24 hours in advance. 
Not a toy but a scien- 
4 ifically constructed 
instrument that works 
automatically. It's hand- 


some, reliable and ever- 
lasting. 


An Ideal Present 


Made doubly interesting 
by the little figures of 
Hanseland Greteland the 
Witch, who come in and 
out to tell you what the 


weather will 
‘ be. Size 6% 
in. x 7% in. 
Fully guaranteed, Postpaid to any ad- 


dress in U. S. or Canada on receipt of 
DAVID WHITE, Dept.24, 419 E. Water St. Milwaukee, Wis. 

































Will Make It 


a metal stamping or nove 
duced from any metal and finished in ar 


Waterbury Button Co., Waterbury, Conn. 











Do You Need 
More Capital ? 


I plan and write the 
kind of literature and 
letters that will help 
you sell stock by mail 
if yours is a reputable 
business proposition. 

It would pay you to 
consult me. 


EDWARD H. SCHULZE 


Recognized as the foremost authority in 
this country on developing sales by mail 


220 West 42nd St. New York City 
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Salt from the Sea 
(Continued from page 150) 
vested profitably from the sea at all times. 
It is not possible to utilize gravity to 
fill and empty all of the numerous ponds, 
and many of the bay plants have installed 
a great number of small wind mills which 
pump the water from one pond to an- 
other. Usually this pumping 
get the water into the highest ponds, from 


serves to 


which gravity will convey it through the | 


intermediate ponds into the erystallizing 


tanks Since strong trade winds blow 
regularly during most of the summer 
mouths at San Francisco, these wind 


mills supply ample power for pumping, 
although electric motors or 
gines are used for emergency power. 

Harvesting takes place from the crys- 
tallizing ponds, and the salt deposits are 
shoveled into wheelbarrows or tram 
cars and conveyed to the drying piles. 
The larger plants have small railroads, 
with electric engines to pull the trains 
of salt cars, but most of the smaller 
plants harvest by hand. The salt is not 
taken from the bottom of the pond, since 
the floor is usually made of mud, and this 
lower strata is left until the end of the 
season, When it is harvested separately 
and used for stock or in the manufacture 
of ice cream. 

The salt when harvested is of a pink- 
ish hue and still has considerable of the 
mother liquid remaining, and it is piled 
in huge pyramids or stacks to dry out 
before being milled. When made into 
small piles the crust sometimes becomes 
so hard that it is necessary to use a 
cross-cut saw to break it up into chunks. 
When made into larger piles, it is more 
easily handled. Bucket elevators, endless 
belts and other mechanical conveyors are 
used to transport the salt te and from 
the storage piles. 

Crude sea salt contains considerable ad- 
hering pickle or bittern and dirt of va- 
rious kinds, and washing is accomplished 
in various ways. The salt may be dumped 
into a hopper and flushed with hot brine, 
with cold 
Usually 


or it is sometimes sprayed 


ocean water taken from the bay. 


gasline en-| 


the brine employed in the washing process | 


is concentrated to complete saturation so 
that very little salt is dissolved in the 
washing. After this first washing, the 
salt passes between rolls which crush it 
into “half-ground § salt,” and “three- 


vats filled with artificial brine made from 
fresh water and salt, and consequently 
containing no mother liquid salts. When 
washed in this solution the salt is stacked 
in heaps to drain. If intended for the 
coarser uses of trade the salt is sacked 
in its present condition, but if intended 
for further refining the salt goes to vats 
which lead to centrifugal machines by 
which all adhering water is removed. It 
is then conveyed to driers, made up of 
long revolving cylinders containing steam 
coils and provided with fans that pump 
warm air through. When dried, the salt 
is passed through heavy rollers which 
crush it into granular or powder form, 
and it is then sifted and graded for fine- 
ness, when it is ready for packing. 

The amount of salt harvested from sea 
water averages from four to six inches in 
the crystallizing ponds, and at many of 
the plants two or more harvests can be 
secured each season. California produces 
about a million and a half barrels of sea 
salt per annum, which is sold throughout 
the Pacific Coast and to some extent in 
the Eastern States. In the interior of the 
State are vast deposits of salines contain- 
ing a number of valuable products, includ- 
ing common salt, and some of these depos- 
its are being worked for their borax, pot- 
ash and other contents. 


Solid Fuel for the Gas Engine 
(Continued from page 151) 
which is thus at all times instantly sup- 
plied with the exact amount of moisture 
necessary to meet the demands of the 
instant. 


| cent, the producer supplying gas to one of 


| standard equipment ar inds it cheape 
quarters ground salt.” It then goes to| s d equipment and finds it cheaper 
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This producer is designed by Mr. A. L.. | 
Galusha of New York, and represents the | 
fruit of many years’ specialization in this 
field. In regular service it has shown 
an economic efficiency as high as S7 
per cent, at full load; under average 
conditions it will not fall far short of 
delivering that proportion of the actual 
heat units in the fuel, in a clean, rich, } 
cool gas of uniform quality. The average 
coal available for use in the producer 
contains 12,500 British therimal units per 
pound; this producer will deliver easily 
10,000 of these in the gas. The modern 
gas engine will deliver at full load one 
brake horsepower on this fuel value; the 
net result is then a fuel consumption of 
but one pound of coal per brake-horse- 
power-hour, 

Another feature of the new producer 
that is usually questioned by prospective 
purchasers, and that only receives full 
eredit after long use has demonstrated 
it, is the ability of the apparatus to go 
right on delivering its full rated capacity 
while the ash-pit is open for cleaning. 
For those who are not acquainted with 
the merits or demerits of the ordinary 
producer it may not be out of place to 
state that there is no smoke and no 
chimney. The space required is less than 
that necessary for a steam plant. A‘ 
lowing for economical intermittent sery 
ice, the claim is made that the stand-by 
loss is a baré one-seventh that suffered 
in the use of steam. A very notable point 
is that the range of fuel is almost limit 
less. The use of a fairly decent grade 
of coal is of course recommended: but 
the manufacturers of the producer are 
most enthusiastic in their statements 
that anything that will burn, and some 
things that won't burn, may be used in 
the producer to generate gas. Clean 
water is not at all necessary, since steam 
is not used in working parts but is merely 
supplied as an ingredient of the gas. 

This producer is designed to replace 
the steam engine in the ordinary power 
plant of moderate or moderately large 
capacity. The makers of the engine used 
during the war in our submarine chasers 
are operating their factory with a pro- 
ducer, at a coal economy of seventy per 





the company’s own engines. A prominent 
maker of natural-gas engines for station- 
ary use is installing the producer as 
than the natural gas. In pottery kilns, 
in supplying both heat and power in a 
chemical plant, and in ice plants the pro- 
ducer is in satisfactory service. In the 
latter instance, a production of ten tons 
of ice per ton of coal burned under boil- 
ers has been replaced by a production of 
thirty tons per ton of coal burned in the 
producer, This particular producer is 
eminently suitable for marine use, and 
it was in a vessel just arrived from the 
other side that we first saw it in opera- 
tion. It is also in wide use in municipal 
power plants in small and medium-sized 
towns and cities. 

Modern engineering skill often brings 
about a situation where what appears to 
the layman to be a roundabout proced- 
ure is the most efficient and the cheapest. 
There can be little doubt that the pro- 
ducer is a case in point. Within very 
wide limits the statement is a safe one, 
that a given amount of coal converted into 
zas in this producer and used in an in- 
ternal-combustion engine will yield a} 
much greater return in power, at lower 
cost of operation and lower initial cost of 
installation, and with increased reliabil- | 
ity of operation, than if it were employed 
under a _ boiler to convert water into 
steam for direct application. 


Keeping Check on Factory Air 
(Continued from page 151) 
from the alkalinity which disappears, 
that definitely absorbed by the carbonic 
acid. 
In order to find the carbon monoxide 
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SCIENTIFIC 


method of Professor Armand Gautier, 
based upon the reduction of iodie acid. 
In this ease, he attaches, beyond the 
ground opening of one of the washing 
bottles, an elbow-shaped glass manifold 
containing jodie acid which is electrically 
heated to around 100 degrees by means 
of a little storage battery. Another wash 
ing bottle is also connected to the free 
ground end of the manifold Lastly, in 
the two receptacles five cubic centimeters 
of water of barium is poured, The air 
aspired gets rid, first of the carbonic acid, 
which is analyzed later: and it passes 
then through the iodie acid in which the 
formation of a dimness of a precipitate 


denotes the presence of carbon monoxide. 
rhe final operation is the analysis of the 
carbonate formed and the ascertaining 
of the quantity of iodine fixed by the 
barium, which is used as a means of 
control 

Lastly, the presence or absence of most 
of the other possible impurities can be 
iscertained with the help of a mixture 
of solution of silver nitrate and perman 
ganate of potassium After two liters of 
air passes through the bottles, the liquid 
must remain pink in color 

With this apparatus, Dr. Kohn-Abrest 
has combined a very small-sized labora- 
tory for the analysis of industrial toxicol- 


ogy, and by means of which it is possible 


to make easily on the spot most of the 
chemical experiments of hygienists. These 
sets contain bottles, re-agents, vials, spec- 
troscopes, vats and other instruments, 
which are placed in easily transported 
oak cabinets and simplify greatly the 
equipment necessary for making current 
analyses Naturally analyses made 


quickly with this instrument do not super- 
the making of comple- 
rifications and researches 


laboratory should 


sole completely 


mentary vi 


which the experts of the 


carry out with more precise scientific ap- 
paratus, such, as for example, the Ogier 
mercury counter for fire-dlamp. With this 
ast apparatus, the combustion of the 


gases to be analyzed in air, is obtained in 
a glass vessel at constant temperature 
crossed by a platinum coil heated to in-| 
candescence by electric current. The 
sensitiveness of this counter for fire-damp 
varies between 1/2000 to 1/6000, accord- 
ing to the nature of the other noxious} 
gases present. | 

Why Not Radio? | 

(Continued from page 152) 

|} for a greater commercial radio aia’ 

Eleven miles southwest of Bordeaux, 
France, is the most powerful radio station 
extant Known as the Lafayette station, 
it was constructed by our Navy during} 
the war for the purpose of mainta’ ing 
communication with our forces in Eur pe, 
even in the event of a complete sever- 
ance of cable communication. The armi- | 
stice found us with the Lafayette station | 
partly completed, and it was decided to | 
finish the work and sell the station to! 
; the French Government as another item 
of our salvaging operations. 

The Lafayette radio station has been 
in commercial operation for some time, 
and the accompanying illustrations fur- 
nish some idea of its magnitude and ex 
| cellent construction The aerial of this 
huge station is supported by eight steel 
| towers, each 820 feet in height, arranged 
in two rows of four each, the rows being 
spaced 1,320 feet apart. In all, the aerial 
system covers a plot a mile long and a 
quarte r of a mile wide, or something like | 


| ter is rated at 1,200 kilowatts, and of this | 


juce all grades at our world famous | 


200 square feet. The are transmit- | 





| something like 500 kilowatts is deliver red | 
into the antenna. The range is said to| 
be 12,500 miles under favorable emntt- | 
| tions, or half way ‘round the world. 

As in the instance of several other high- | 
power stations, the Lafayette station may | 
he operated at a distance. In fact, the | 
business office for the station is Bor- 


deaux, and the operators control the sta- 
tion by land lines. In the near future 
the Lafayette transmitter will probably 





AMERICAN 


be operated from Paris in order to offer | 
more direct service to French traffic. As 
compared to the Brest-New York cable, 
which has a capacity of about 25 words 
per minute, the Lafayette radio station 
has a capacity of 50 words and over per 
minute, 

The 
to remain 
very long. 


Lafayette station is not destined 
the largest radio station for 
Already, work is well under 
way on what to be Known as the New 
York Central Station, on Long Island, 
near Port ,Jefferson, a short distance 
away from New York City. The new sta- 
tion will cover 6,400 of land. It 
Will have tive complete transmitters, each 
duplex unit with a corresponding 
station located near by. All 
five transmitters and receivers will oper- 
ate simultaneously. 

The aerial layout is decidedly a new de- 
parture. From the central power house 
six spans of aerial wire will radiate out 
in a star pattern to a distance of more 
than one mile from the center. The wires 
will be supported by steel masts, each 400 


is 


acres 


one a 


receiving 


feet high. Each of the six antenne will 
have twelve towers, or seventy-two tow- 
ers in all. Five of the antennz will be 
used for regular service, while the sixth 
will be held in reserve. Each transmit- 
ting antenna is to be charged by two 


200-kilowatt 
alternators 


Alexanderson high-frequency 
The receiving units will be 
located eighteen miles away. 

Then there is the Sainte Assise station 
now under construction near Varis. So 
is this station that one begins to 
wonder whether the French intend to 
maintain their present radio supremacy | 
for all time. Otherwise conservative, the 
French people are going to the very limit 
in the matter of high-power radio stations. | 

The Sainte Assise station located 
about 25 miles outside of Paris. When in| 
operation, it will have a capacity of 2,000,- 
OO} words every twenty four hours, for 
two-way traflic. The aerial system will 
comprise over 130 miles of wire, and will 
some 750 land. This wire 
network will be supported by sixteen 
towers of about S00 feet in height. The 
towers will be arranged in twe rows of |! 
eight each, set 1,800 feet apart and ex- 
tending over two miles in length. 

It is understood that the unit transmit- | 
ter system, already described for the} 
New York Central Station, will be em- 
ployed in this French station. That is to 
there will be three high-frequency 
alternators of 500-kilowatt capacity, each 
being used separately to charge a sepa- 
rate section of the antenna, or the three 
ean be used together for the full power. 
It is also understood that there will be 
© separate installation, with a_ single 
800-foot tower, for handling messages 
over limited distances, particularly for 
nearby European countries. The receiv- 
ing stations, numbering from five to seven, 
will be located some distance away. 
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cover acres of 
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The Motor Truck and the 
Shoe Factory 
(Continued from page 
of 


154) 
sary constant transfer goods between 
the plants. 

Until a little more than a year ago the 
company had all its hauling done by rail, 
then the traffic manager decided that 
trucks could do the work more economic- 


ally and give better service. Three 5-ton 
trucks and one 2-ton truck were put into 
service in November, 1918. The work 


these trucks accomplished in a year is de- 
cidedly interesting. An executive of the | 
company 

“Over the 11-month period the trucks 
have hauled more than 11,000 tons of ma- | 
terials to and from Boston, at about} 
one-half the cost of former methods, and | 
they have improved service by about 100| 
per cent. When we sent out products by 
rail we usually got deliveries on the day 
after they were shipped from Brockton to 
Soston. With trucks we get out loads to 
toston and our materials back from the 
factories the same day they are shipped. 


says: 


February 19, 1921 


At a time when leather was very scarce, 
our buyer was hard at work picking up 
such small quantities as he could and 
sending them to Boston; and with our 
trucks we rushed the leather to the fac- 
where the need was great, on the 
same day it reached Boston. By rail, this 
would have taken a day longer. Goods 
for fhe North Adams plant are sent by 
trucks to Boston and then direct by rail 
saving a day en route. 

“To haul our diversified loads, our truck 
bodies are built with rack sides and rear 
to a height of six feet. This accommo- 
dates the many cases of shoes that a truck 
can haul without being overloaded. One 
day recently of our trucks hauled 
1,000 cases of shoes, besides our regular 
daily shipments, to Boston for reship- 
ment to Italy. Our 2-ton truck runs 70 
miles a day between Boston and Brock- 
ton, stopping on each trip at the East Wey- 
mouth factory. Recently this truck made 
the 160-mile trip to North Adams in 10 
hours, with capacity load much of the 
way over steep grades, Our trucks have 
been invaluable to us. They operate eco- 
nomically and they are very durable, 
They get there—and when factories are 
waiting for materials it is reliability that 
counts.” 


tor ies, 


one 


A New Wheatstone Bridge 
Pepa Wheatstone bridge has been de- 

vised what it suid will do away 
with the inaccuracies of the usual bridge 
is that there are no change-over switches 
in the new It retained the advan- 
tage of multiple comparative resistances 
and is claimed to be simpler and cheaper 
than the key type. It German ori- 
gin and is described as follows: 


is 


one, 


is of 
briefly 
The principle is the provision of several 
bridge circuits, each fitted with a button, 
while each of the comparative resistances 
is connected on one side with a terminal 
and fixed on the other to the measuring 
wire end. There are thus no loose connec- 
tions or movable contacts, that the 
original accuracy is not affected by dirt 
or rough handling. As each resistance is 
independent, the bridge circuit is divided 
into three subcircuits, each with a button 
contact to switch-in the battery. A lead 
runs from the point of junction of the 
three bridge circuits to the right-hand 
battery terminal, and a lead runs from 
the slider contact through a 5 ohm regu- 
lating resistance to the left battery ter- 
minal. The current source thus lies be- 
tween the bridge circuit junction poirt 
und the slider contact. Battery or gal- 
vanometer can, of course, be used as re- 
quired, All other connections are as in 
the ordinary Wheatstone bridge. A fur- 
ther advantage of this instrument is that 
it is possible to have a meusurement range 
with as low a resistance as 0.01 ohm. 


80 


New Process for Cracking Oils 


NEW process, details of which are 
being withheld from the public at 
present, has been evolved by the division 


r 


of Engineering Technology of the United 
States Bureau of Mines for the cracking 
of heavy oils. The newly-discovered 
method augmented by special apparatus 
will reider useful bulky petroleum and 
tars now considered unprofitable to re- 
cover as oil because of the difficulty in 
conveying through pipe lines or to use as 
fuel because of their high viscosities. 
The scientific discovery as made by the 
Federal Government involves the cracking 
of these heavy oils and tars into lighter 
products, thereby extracting therefrom a 
considerable volume of gasoline and low- 
viscosity fuel oil. The obstacles hereto- 
fore encountered by the formation of car- 
bon and tars, according to claims, have 
been surmounted, and tests of the proe- 
on a commercial scale are recom- 
mended. If operations of magnitude are 
successful, the production of gasoline 
from the heavy oils and residuums gush- 
ing from the wells in California, Mexico, 
Texas, and eisewhere, will be possible. 
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Science on the Presses 


LL through the night, unceasing and unfailing, the giant 
presses rumble on to give the community its daily newspaper 

This first essential of modern civilization—the newspaper— 

is the very groundwork of all information in the commerce, business 


and culture of the world. 


This daily page in history’s ever-changing book is all-essential; but 
in the world of science and technical advancement the weekly 
SCIENTIFIC AMERICAN is just as indispensable. Printed each week, 
this great scientific newspaper gives to the technical and business 
men the news items of every discovery and achievement in the broad 
fields of science, mechanics, industry and inventions. 


For timely information about the activity of inventors, the SCIEN- 
TIFIC AMERICAN has the departments “Inventions New and Inter- 
esting”; for readers interested in chemistry, the “Service to the 
Chemist” gives weekly progress in applied chemistry; “With the 
Engineers of Industry” is a department devoted to the subject of 
factory efficiency and equipment improvement; for the astronomer’s 
guide there is ‘““The Heavens,” and the regular columns on aeronau- 
tics, electricity, engineering, etc., give the latest paragrdphic news 
on these subjects. | 


These departments, you understand, in SCIENTIFIC AMERICAN are 
in addition to the many feature articles which comprise the march 
of progress throughout the world of science. 

Your subscription for the SCIENTIFIC AMERICAN is insurance in 
keeping you well posted in technical information of the hour. 


PECIAL OFFER. To the subscribers of the SclENTIFIC AMERICAN who are not 

now receiving the SCIENTIFIC AMERICAN MONTHLY, but who need the more com 
plete descriptions and exhaustive treatment in this 96-page technical journal, we offer 
the advantage of combining the two subscriptions at a reduced rate. Yearly subscrip 
tion for the weekly Sc1ENTIFIC AMERICAN—52 issues—is $6. SCIENTIFIC AMERICAN 
MonTHLy is $7; in combination the two subscriptions are offered to you for $11 pe: 
year. Weill start your subscription for the MONTHLY from date to correspond with 


your subscription for the weekly, billing you pro rata on the year-combination of $rt 
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TRUCK SATISFACTION 


RUCK satisfaction is found first, in the motor truck that has the 
ability to carry its load wherever and under whatever ccnditions it 
is mechanically and humanly possible for a motor truck to be operated. 


Second, in the durability of its parts, a quality which enables it to 
stand hard work under continuous operation without frequent delays for 


repairs. 


Third, in the ability of the truck to provide this dependable transporta- 
tion at a reasonable price as the initial investment, and with a continu- 


ously iow operating cost thereafter. 


GMC trucks have proved in thousands of cases their right to every claim 


of superiority made by their makers. 


Another important consideration is the stability of the company behind 
GMC trucks—a GMC owner is assured of continuous service. 


It is economy to buy GMC trucks. 
Ask us for proof. 


GENERAL MOTORS TRUCK COMPANY 


One of the Units of the General Motors Corporation 


PONTIAC, MICHIGAN 
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